iS aS a repeater 
isitemy coded squelch 

SVR for the 1990s | 
meee Antenna downtilt 
O wrap-up/review 


S. New 2) Base Antennas: 
the perfect fusion of 

: design, performance 
Ne, sand reliability. 


You've heard nothing is perfect. But then, you may not yet ; i} « New, weatherproof, injection-molded cable joints lock out 
have seen the outstanding ASP-2650 Series UHF metal dipole { wind-driven rain and contaminants. 
base station antennas. | 


They're improved from the ground up — that means new 
electrical and new mechanical designs, the best materials, 


¢ Unique neoprene heat-shrink tubing “waterproofs” all splices. 
¢ DC ground protects against lightning damage to equipment. 


careful construction techniques. ics tae * Broadband models to cover the 450-512 MHz band are ideal 
All blended together to give you antennas that perform as for multiple transmitter combining or duplex systems. 


they claim. ila ae * Eight models in omnidirectional, elliptical or directional 
* Gold iridited solid aluminum dipoles and stainless steel mast oN configurations with gain from 5 to 11 dB to accommodate 
clamps assure corrosion-free, dependable performance. your system design requirements. 


: * Welded dipole construction provides greater rigidity and Famous A/S Gold Seal Warranty provides extended coverage 
“a eliminates potential sources of noise. - plus partial labor reimbursement. 


© “Swipes of Quality 


the antenna specialists co. 


A Member of The Allen Group Inc. 


30500 Bruce Industrial Parkway « Cleveland, OH 44139-3996 
TEL NO: 216/349-8400 * FAX NO: 216/349-8407 


we're the specialists in the whole chain of RF command 


SITE MANAGEMENT SERVICES ® TRANSMITTER SITE ACCESSORIES e CELLULAR 
BOOSTERS AND REPEATERS @ COMMUNICATION ANTENNAS 
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© Copyright 1989 by The Antenna Specialists Co 


Gooseneck mic optional 


ontrol 10 radio sites... 


ONLY $2300! 


MLE Cre 


...with the C-5110 10-line/4-frequency tone console 


ega's Model C-5110 tone-for- 

mat control console allows a 
dispatcher to quickly select one or 
any combination of up to 10 sim- 
plex (over 2-wire or 4-wire lines) or 
duplex (over 4-wire lines) remote 
base stations. Additionally, the dis- 
patcher can monitor (through a 
second speaker) any combination 
of those 10 lines that are not al- 
ready selected for TX/RX conirol. 


Typical rack installation, with 
optional mounting hardware 


The C-5110 console uses the 
industry-standard tone format 
(guard/function/PTT tone se- 
quence, compatible with Vega, 
Motorola, GE, etc. station adapt- 
ers), including function tones for se- 
lecting four frequencies (or two 
frequencies plus “wild card”) and 
for the “monitor” function. 

This cost-effective and versatile 
console includes many standard 
features that are usually optional 
even on larger, more expensive 
models. Standard features include: 


m@ TX ALL (simulcast) switch 
(selects all lines for both trans- 
mit and receive) 


@ RX ALL switch for monitoring 
all unselected lines through the 
second speaker 


m Separate speakers and volume 
controls for selected (TX/RX) 
and unselected (RX-only) audio 


g@ Line-activity LEDs (indicate ac- 
tivity on all lines, whether or not 
selected or monitored) 


@ Alert switch (transmits audible 
tone with PTT tone sequence) 


Options 
© Desk mic; gooseneck mic; 
handset; headset 
CO DTMF pad 
O Cross mute 


O Clock, audio-level bargraph, 
and cross-mute indicators 


In short, the C-5110 has the flex- 
ibility to accommodate most any 
multiline console requirement. With 
its host of features, the C-5110 is 
designed to meet your needs, Call 
us now at 1-800-877-1771 for full 
details. 
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Vega 
a MARK IV company 


Signaling Products Group 


9900 Baldwin Place 

El Monte, California 91731-2204 
Telephone: (818) 442-0782 
Toll-free: 800-877-1771 

FAX: (818) 444-1342 


e 
me 


yp 
Fee 


|ontents le 


Volume 8, Issue 11 The journal of mobile communications technology 
features —__———__| departments ———— 
_\) Extended control of - Editorial 
Maxtrac radio ; . 
Harold Kinley, CET Letters to the editor 
Maxtrac control lines may be Using scanners. 
extended to a length of 1,300 é 
feet, avoiding the need for re- News 
mote control. Four radio paging carriers join 
—_ Telocator. 
..» How to link mobiles to - 
form a repeater _ ACT update 
Carlton L. Tedrick, PE. Association membership com- 
Two Motorola Maxtrac radios bines tangible, intangible 
benefits. 


covert for repeater operation. 


Regulating technology 


RCCs win power and antenna 
height increases. 


~* APCO wrap-up/review 
Don Bishop and Jane Bryant 
Washington representation and 
spectrum relief are the associa- New products 


tion’s top priorities. 
PP Yaesu, AOR, Motorola and 


-\? Specialized mobile Mobile Mark are the ‘Readers’ 
2 Choice.” 
radio makes ready for 
the 1990s Literature 
Robert C. Shapiro, P.E., Deci- 
bel Products . Feedback 
High-power, single-site analog The "90s: stiff competition. 
SMR systems may give way to 
multisite, low-power digital People 
‘ESMR’ systems. Antenna Specialists has a new 
iZ 4% president. 
--. Digitally coded xk 
squelch: What makes ~ Calendar 
it work—or fail Radio Club of America meets 
Mark Nadir, Globestar Tech- Nov. 16. 
nology (a) ‘ 
Understanding of codeword Classified ads 
construction helps to unravel > Ad index/hotline 


some of the mysteries. ; ‘ : 
Find advertisers quickly. 


“.. Use downtilt selectively 
= oe What do you think? 
to improve system y 
coverage What test methods do you 
; ; ; prefer? 

Andrew Singer, Sinclair 

Laboratories 

Use a handy computer program | ©1990 Mobile Radio Technology (ISSN 0745- 

to calculate coverage areas for 7626) is published monthly for free to qualified 
pace 42. annannas “wAthicdounslt individuals by Intertec Publishing Corporation, 


9221 Quivira Road, Overland Park, KS 66215. 
Second-class postage paid at Shawnee Mission, 
—.. | KS, and additional mailing offices. POST- 
On the cover: Pat Hammack, a technician with | MASTER: Send address change _ to 
Communications Maintenance, Indianapolis, re- | MOBILE RADIO TECHNOLOGY, PO. Box 
pairs a portable two-way radio transceiver. 12960, Overland Park, KS 66212. 
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Model 364 AW 
DTMF Multi-function 
Decoder/Monitor/Controller 


¢ AUTOMATIC VERIFICATION 
audible handshake indicates 
completed or aborted functions 


¢ EASY STATUS INTERROGATION * MICROPROCESSOR FLEXIBILITY 
a touch-tone pad, voice channe! wide range of available controls 
and your ear is all you need (latched, timed, momentary, interlocked, etc.) 

¢ SYSTEM MONITORING * STRAIGHTFORWARD USER SELECTION 
audible alarms will automatically complete manual with tutorial, demo set-up 

y Pr signal critical conditions and helpful systems feedback 

ge 

° “ssc APPLICATIONS SUPPORT * PROVEN RELIABILITY 

experienced personnel will help ag eS and igs gla 
i class us our establishe 

YOU ENG Wie: PARt SCIHION Call now for full information package: ° 


for your users 5 year warranty 


800-227-1226 
One source for all your signalling needs 


SOLID-STATE COMMUNICATIONS, INC. 
21060 Corsair Boulevard 
Hayward, California 94545 Circle (5) on Fast Fact Card 


Scanning... 


Electronic filing 

Congratulations go to the Associated 
Public-Safety Communications Officers 
(APCO); the FCC’s Office of the 
Managing Director and the Private Ra- 
dio Bureau; and APCO’s contractor, 
CET, for a successful test of an electron- 
ic method of filing radio license appli- 
cations. 

Staff members at APCO, CET and 
the FCC worked together on a pilot 
project to configure computer hardware 
and software to transfer license appli- 
cations via wire from APCO’s New 
Smyrna Beach, FL, headquarters to the 
FCC: 

The electronic filing procedure holds 
the promise of greater speed and fewer 
errors. It puts in place additional capa- 
bilities for the private sector to handle 
more responsibility if and when the 
government finds it necessary to trim its 
level of service in response to budget 
cuts. 

Individuals who deserve credit for be- 
ing instrumental in developing and test- 
ing the electronic filing capability 
include: 

¢ FCC—Ralph A. Haller; Andrew S. 
Fishel; Michael J. Gilbride; John M. 
Giuli; Chanel DeVane; John Chudovan; 
and Judith Lear. 

© APCO—Don R. Precure; Alireza 
Shahnami; Cheryl Harrer; Chris 
Phelps; Jean McBride; and Maureen 
Kovatch. 

® CET—Nancy Davis and Chris 
Davis. 


Conditional licensing 

It was two years in the making, but 
conditional licensing is here! Using 
FCC Form 572C, many applicants for 
private land mobile two-way radio 
licenses can go on the air after their ap- 
plications have been processed by a fre- 
quency coordinator and before a perma- 
nent license is issued by the FCC. Not 
having to wait for the permanent license 
before activating a new radio system 
offers many benefits: 

(1) It helps two-way radio communi- 
cations dealers compete. Once cus- 
tomers are ready to take advantage of ra- 
dio communications, they do not have 
as long to wait before putting their new 
equipment into use. The speedier serv- 


ice dealers can offer, thanks to condi- 
tional] licensing, helps them with their 
sales efforts. 

(2) It encourages compliance with ra- 
dio regulations. Face it, some systems 
go on the air without licenses and, per- 
haps even worse, without frequency 
coordination, because the wait for a 
license was too long. Conditional licens- 
ing won't turn lawbreakers into law- 
abiding citizens, but it may help to dis- 
courage the practice of placing radio 
transmitters on the air before they are 
licensed. 

(3) It prepares the two-way radio in- 
dustry for a future in which federal 
budget difficulties may work against the 
FCC Private Radio Bureau Licensing 
Branch’s efforts to process applications 
quickly. Present turnaround times may 
extend into months if money becomes 
too short to ensure speedy license ap- 
plication processing. Conditional licens- 
ing removes much of the risk for eco- 
nomic harm that otherwise accompanies 
the prospect of extended delays in the 
issuance of permanent business and in- 
dustrial radio communications licenses. 

Public safety radio service applicants 
benefit, too, but their concerns gener- 
ally have less to do with the economic 
effects of licensing delays. Some public 
safety officers tell us, in fact, that the 
speed with which their licenses are is- 
sued may be less important than the ac- 
tual and eventual access to a sufficient 
number of frequencies. 

Not every proposed radio facility may 
be activated under terms of a conditional 
license, but many can be. Conditional 
licensing is good news for the radio 
communications industry. 

—Don Bishop 
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transcrypt 


NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody scrambles better 


When you need voice 
privacy, Transcrypt has 
the system for you. And 
nobody does it better! 


Full Range 

From the reliable SC-2400 to the amazing 
computer controlled system, nothing else 
even comes close. 


Performance 

Transcrypt customers enjoy voice quality 
and radio performance unmatched by any 
other system. 


Installation 

Transcrypt can fit virtually any radio; 
mobile, portable or base unit with simple, 
easy-to-follow instructions. We support 
over 500 models from all leading manu- 
facturers and are adding new ones every 
day. 


“PRIVATE” thoughts from 
Transcrypt customers: 


“Perfect...on demonstrations the 
scramblers sell themselves...real high 
quality..." (Dealer in Kentucky) 


“Working very well...now every police 
officer wants the extra security...a real 
nice security addition to our system....” 
(Police Department in Kansas) 


“Nothing but good and great things to 
Say...they work beautifully...we'd love to 
tell others about them...they’re great!” 
(Police Department in Washington 
State) 


“Excellent field support...Audio quality 
is better than any other scrambler we 
have had experience with. We have no 
complaints.” (Dealer in lowa) 


“at first | thought the scramblers were 
not working at all because the audio 
recovery was perfect.” (Motorola user 
in Tennessee) 


Crypto Voice Plus and CVP are trademarks of Transcrypt International, Inc. 


Each postage-stamp-sized Transcrypt 
CVP" controller is equipped with a 
powerful Motorola microprocessor. 


Satisfaction 
Transcryptisresponsive to customer needs 
and provides fast, efficient service. 
Crypto Voice Plus™ 
Transcrypt'sexclusiveC VP provides out- 
standing features and capabilities not 
found in any other system. 


SC-2400 Reliable voice privacy 
* 4 codes inversion 

SC-2440 CVP I medium privacy 
* 256 codes 

SC-2450 CVP II high privacy 
* 4096 codes 

SC-2460 CVP Ill very high privacy 
* Over 100 billion codes 
* ANI, Unit Status 
* Radio Emergency, Radio Kill 
« Computer Aided Dispatch 


er 


Transcrypt modules installed in Motorola, 


King and Icom portables. 


Transcrypt scrambles to bring you peace of mind. 
A Toll-Free call is all it takes, 
Most orders shipped within 48 hours. 


Toll-Free (800) 228-0226 


iiaiieors pb indeenuitianal INC 
1620 North 20th Street, Lincoln, NE 68503 
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etters to the editor 


From Fast Fact Cards: 
The toughest problem on the job is the 


There are too many “non-field- 
reparable™ subassemblies. There are so 


munications Privacy Act. We oppose the 
act as it applies to monitoring radio 


long delay in receiving orders of anten- many to stock, and they are so expen- communication. 
nas and support parts. Back orders are _ sive. It is getting tougher to have what First, receiver use should not be re- 
a common concern. Manufacturers is needed for repairs at remote sites. stricted. 


seem interested in sales as a No. | pri- 
ority; service literature and parts are last 
on their lists. 


Len Werman 

Field Technical Director 
Utah Communications 
Salt Lake City 


Second, unenforceable law is not 
good law. To enforce the law as it ap- 
plies to most scanner users, enforcement 


Clayton G. Langevin officials must take steps that are virtu- 
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Communications Technician 
Ministry of Natura] Resources 
Tweed, Ontario 


The toughest problem is keeping 
UHF portables used in the power plant 
in good shape. 

I spend a fair amount of time keep- 
ing VHF mobiles in top shape so they 
can communicate from the hilly terrain 
in Our area. 

Lyle A. Nyffeler 
Communications Technician 
St. Joseph Power & Light 
St. Joseph, MO 
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Your June issue is pretty good over- 
all, but I like to read law enforcement- 
oriented communications articles. 


How about an article on listening to 


(scanning) cellular and other bands and 
the laws governing such activity? Are 
mobile scanners illegal in some areas? 
Richard A. Massie 

Electronics Technician 

Quantico, VA 


Listening to cellular mobile telephone 
conversations without a warrant is pro- 
hibited under the 1987 Electronic Com- 


Don R. Precure, Director of Technical Services, 
APCO, New Smyrna Beach, FL. 

Raymond C. Trott, President, 
Raymond C. Trott Consulting 
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er operators, specialized mobile radio operators, 
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facturers’ representatives, distributors, engineer- 
ing, consulting firms, national government, mili- 
tary . state/local government, public 
safety agencies, transportation companies, 
petroleum/energy products companies, public 
utilities and others allied to the field. 


ally impossible: 

(1) A prosecuting attorney must per- 
suade a judge to issue a search warrant 
on the basis that there is probable cause 
that someone is using a scanner to lis- 
fen to unauthorized frequencies. 

(2) Armed with the search warrant, 
a law enforcement officer must enter a 
residence or business where the scan- 
ner is being used and catch the listener 
in the act of receiving signals on pro- 
tected frequencies for which he has no 
license. 

(3) if the listener does not admit he 
has broken the law in a confession ac- 
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FLEET MANAGEMENT SYSTEM 


Introducing a Fleet 
Management System 
engineered for you. 
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Pill _ Fleet Management System 
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Make The RIGHT Connection dds is accom 
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Available in Canada from: == 
Qmni Provincial Electronics. tne 
East (514) 648-8432 + Central (416) 841-6740 » West (403) 291-9639 
| Circle (7) on Fagt Fact Card 


931 So. Semc 


Letters to the editor 


ceptable to the court, the prosecutor 
must prove that the reception observed 
by the officer was intentional. 

Our opposition to the law notwith- 
standing, we are not going to publish 
information about using scanners to 
hear cellular mobile telephone caits. 

As for your second question, mobile 
scanners are illegal in some areas for 
some people. In some areas where mo- 


Bomar Crystals are 100% 
aged to exact specifications 


or Quality Control won't ship them to you. 
Aging stops crystals from drifting. Adds 
stability which maintains the frequency you 


specified—not for months but years. Bomar's 
high-performance crystals won't drift .001 per 


cent in one year. We guarantee it. We also 
guarantee our crystals will outlive the life of 
the radio, Yo, check it out. 


201 Blackford Avenue 
Middlesex, N.J. 08846 
In N.J, Call 908-356-7787 


TOLL FREE FAX: 
1-800-777-2197 
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for totally clean, drift-free reception. Even 48- 
hour emergency crystals are precisely aged, 


bile scanner use is prohibited, excep- 
tions have been made for news organi- 
zations and radio amateurs. You should 
check with your local and state authori- 
tes. —DB 


The toughest problem is the lack of 
technical support from the manufactur- 
ing companies on the extremely com- 
plex systems such as mobile data and 


CALL TOLL FREE 


1-800-526-3935 
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INTRAC. When the system does not 

work, no one can even tell you where 
to start looking for the trouble. 

Keith Mathers 

Lead Technician 

Canyon State Communications 

Show Low, AZ 


Manufacturers do not seem to want 
small dealers. They will not support a 
dealer unless the dealer has large facil- 
ities. Many small dealers are good tech- 
nicians and can be quite loyal to a man- 
ufacturer who will support them. 

Dale Hughes 
Hughes Electronics 
Juneau, AK 


Is the East Coast dead? 

The only job recruiting advertise- 
ments are from west of the Mississippi 
(or from Florida). 

Name Withheld 


Go west, young man. Or ’way south, 
—DB 


The July issue was good, as are all 
your issues. I reaily enjoy this publica- 
tion. It keeps me current and “‘in tune.” 
Thank you very much. 

Please—more technical articles such 
as “How Analog Scrambling Fits Tac- 
tical Security Needs.” 

The two toughest problems facing me 
on the job are: 

(1) Updating NABER’s database for 
them. 

(2) Customers who think they always 
have a so-called “five-minute” repair 
job. 

Ron Tatum 
Tatum Technology 
Hopkinsville, KY 


The toughest problems on the job 
include: 

(1) teaching people how to operate 
new radios to get the most out of their 
capabilities. 

(2) finding and correcting intermod 
problems. 

Kit Orlosky 

Principal Electronics Technician 
State of Colorado 

Division of Telecommunications 
Durango, CO 
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HANDS FULL? 


Store and Send Messages 
with Radio MailVox 


Tending to business often means radios aren't. All those dollars | 
for 2-way ... and no one’s in! MX-COM'’s Radio MailVox 
bridges the unattended gaps of 2-way communications: le ee 
e Announcing whereabouts and ETA iy " 
of busy fleet units. yf 


J 


® Storing radio dispatches. é ff, Z 
¢ In the relay mode the weaker signals 
of a personal radio are stored and 


then, repeated with the greater power Pr oY ff iiss in 
and range of the mobile — in simplex. ~~ 7 ( 
if need be. 


With the MX P1381 Radio MalVo, gS 
radios don’t loaf when hands are full. a 


To keep your radios from loafing, 
Call Toll Free 


1-800-638-5577 


MX P1381 
Radio MailVox™ wc! 
Voice Store and Send Card 


4800 Bethania Station R6&d, Winston-Salem, NC 27105-1201 
In North Carolina Calf! (919) 744-5050 or FAX (919) 744-5054 
In Canada Call: Omni * East/514e648-8432 * Central/416-841-6740 * West/403-291-9639 
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Extended control 
of Maxtrac radio 


When radios must be placed at distances from their control points, 
extended control may serve in place of remote control to save costs. An 
interface box implements the necessary technical modifications. 


By Harold Kinley, CET 


Sometimes it is necessary or desira- 
ble to use a radio or other electronic 
equipment in a situation for which it is 
not specifically designed. Usually this 
requires some special means to adapt 
the equipment to the special application. 

There are several reasons why it may 
be desirable to adapt equipment to meet 
a special need: 

(1) Availability—Special equipment to 
fill the need may not be readily availa- 
ble or there may be equipment on hand 
that, with some adaptation, will suit the 
purpose. 

(2) Cost—It may be less expensive to 
adapt certain equipment to special needs 
than to purchase ready-to-use 
equipment. 

(3) Redundancy—By using the same 
type of equipment that already is part 
of the system, the need for spare parts 
and spare radio equipment, as well as 
special test and programming accesso- 
ries, is reduced. 

For all these reasons, a decision was 
made to adapt a Motorola Maxtrac 300 
mobile radio to use as a base station at 
a lookout tower on an experimental ba- 
sis. The primary purpose was to gain 
multichannel wideband capability. 


Requirements 
Most of the South Carolina Forestry 
Commission’s towers are provided with 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg, SC, His book is Standard Radio Com- 


adjacent living quarters. Radio control 
is required in the tower cab and the 
house. If the distance between the house 
and tower is no more than a few hun- 
dred feet, extended control is used. Ex- 
tended control is much less expensive 
than using remote contro] equipment at 
each location. 

The radio set is installed inside a 
weatherproof box at the tower base; the 
antenna is mounted on the tower. Con- 
trol lines run to the house and tower cab 
to control the radio from both locations. 
Custom-built radio control boxes are in- 
stalled in the house and tower cab. 
These custom radio control boxes usual- 
ly are built into a speaker baffle. 

The experiment has some possible 
drawbacks. For example, the Maxtrac 
300 has a wide open front end—about 
40MHz wide, according to the manu- 
al. Because carrier squelch is used, the 


radio’s susceptibility to interference 
could be a serious drawback in some lo- 
cations. But in rural areas, where most 
lookout towers are, interference may not 
be too severe. Furthermore, we expect 
to use continuous-tone coded squelch 
(CTCSS) in the future, so any nuisance 
interference will be eliminated. 


Maxtrac 300 

The Maxtrac 300 is a 16-channel 
wideband mobile radio. The frequen- 
cies, Private Line (PL or CTCSS) data, 
slaved-scan modes and other pertinent 
operational data are programmed via an 
IBM PC computer. Although the con- 
trol head may be detached, the radio 
strictly is designed for dash mounting. 

The control head attaches to the ra- 
dio with two screws in front. The con- 
trol head connects to the radio with two 
plugs, one for the display board and one 


munications Manual With Instrumentation and An interface head fltted to a Maxtrac radio (left) leaves the radio unmodified. The Inter- 
face box allows control lines to extend as far as 1,300 feet. 


Testing Techniques, Prentice-Hall, 1985. 
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for the switch board. (See photo at the 
left.) 
The block diagram shown in Figure 
1 below shows the display board and the 
switch board connections to the radio. 
Both are simple and straightforward. 
To study the operation of the display 


cs 


1, 


MODE On 
sw1102 


board, examine Figure 2 on page 12. 
UILO1 is a serial input shift register 
latch. Display data are feed into ULI01 
via the seria/ data input through pin 10 
of P9. The serial data are clocked in by 
clock pulses on the serial clock line 
through pin Il of P9. Once the data are 


DISPLAY PCB 
(MAXTRAC 300 MODELS) 


S¥(souRct! 


41 & + 


clocked in, a pulse appears on the dis- 
play enable line (pin 2 of P9). 
Output pins of U1I01 on the left side 
connect to various display segments and 
to two other light-emitting diodes 
(LEDs)—the amber (monitor) LED and 
the green (priority) LED. To light an 


20 22 460 42 we te 


veos 
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Figure 1. The block diagram shows the display board and the switch board connections to the radio. Both are simple and straight- 


forward. 


November 1990 Mobile Radio Technology 


it 


LED or segment, the shift register latch 
must place a /ow on (or ground) the 
2700 resistor connected to the segment. 
Output pins feeding unlit segments or 
LEDs remain high. The only LED not 
controlled by the shift register latch is 
the transmit/busy LED. 

Five pushbutton switches are associ- 
ated with the display board. The five 
switches’ functions are mode up, mode 
down, monitor, scan and select. Pullup 
resistors RI18-RI122 connect to the five 
control lines to keep the lines high. 
When a pushbutton is pressed, a fow 
temporarily is placed on the line. Thus, 
the control lines are said to be active 
low. 

Having studied the control head wir- 
ing in detail, first it was decided sim- 
ply to connect the two control heads in 


parallel. It did not appear as though any 
harm would result. The connection was 
made with an experimental breadboard. 

At first, this simple arrangement ap- 
peared to be all that was necessary. It 
worked fine. But long control lines ex- 
hibit shunt capacitance. Shunt capaci- 
tance can play havoc with digital pulses 
of the type used to load the display 
register. 

To simulate a long cable’s shunt ca- 
pacitance, capacitors were connected to 
the three lines feeding the digital signals 
to the shift register. As the shunt capac- 
itance was increased beyond 6,000pF, 
digital information transfer was affect- 
ed. The seven-segment display became 
garbled (incorrect segments lit). 

Lines that connect the radio to the 
house and tower exhibit a shunt capac- 


RIOZ-AIN17 ARE 270 


ilance of approximately ISpF per foot. 
Thus, a 6,000pF maximum allowable 
shunt capacitance limits the maximum 
cable length to about 400 feet for house 
and tower cables combined. That limit 
is too close to the actual length for relia- 
bility to be assured, so another means 
was required to extend the usable length 
of control lines. 

During a telephone conversation, a 
Motorola engineer explained that the 
outputs from the microprocessor to the 
display register are not buffered. If the 
outputs were buffered, then it would be 
possible to feed the digital signals over 
longer lines without adverse effects. The 
remaining problem seemed to be one of 
finding the right buffer to handle the 
job. 

Fortunately, the second buffer tried 


SERIAL DATA 


TaPcayENAaLe LO (NPRMAL) 


SERIAL CLOCK 


Figure 2. Display board operation is described in the text, with reference to this diagram. 


Mobile Radie Technology November 1990 


When 
every 
second 
counts... 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 
dependability have been proven in Eight levels of multi-channel radio and tele- 


vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an; sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


the most demanding applications. 


If you need the control flexibility 
of a big console on a small budget, 
CALIDA is for you, CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-1S0 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional munications consoles are the most 
features. reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution, TDM- 

150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- I DM.-150: Our state-of-the-art, 120+ channel console FAX: (609) 829-6980. 


@ fq ORBACOM 
a! SYSTEMS, Inc. 
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THE 
ULTIMATE 
PROTECTION 


Highest Quality Cases. . . 
Lowest Possible Price. . . 


FITS Dealer 25+ 
MOTOROLA 

Radius® P-10, P-50 2 Watt 

Radius® P-50 4 & 5 Watt 


Radius® P-200 High Cap. Batt. .. . 17.84 
Saber® Series High Batt. ........ 17.84 
STX Series 

KENWOOD 
TK 230, TK 330 w/3A Batt 
TK 230, TK 330 w/3A Batt & DTMF18.40 
TK 230, TK 330 w/ 4 Batt. ...... 18.40 


G.E. 
M-PD Stand. & Scan 
M-PD wi DTMF 
PLS Both Stand. & Scan 
TPX Standard Models ........... 18.9] 
PCS Standard Models............ 18.9] 


STANDARD 
HX 240 Both Stand. & DTMF... .16.30 
HX 530 Standard Model 

KING 
LPH Both Stand, & DITMF 


UNIDEN 
SPS 310T/320TS 


Many other makes & models 
Available at competitive pricing. 


*Above prices include choice of cover. 

“Smaller quantities, priced slightly higher. 
“High quality metal swivel. add $5.25 ea. 
“Free logo imprinting with orders of 20+. 


More Value For Your 
Communications Dollar... 


2001 W. Maple St. 
Lebanon, PA 17042 


FAX: 717/270-2912 


1-800-233-0440 
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did the trick. It was a 74C902 CMOS 
hex non-inverting TTL buffer, a 14-pin 
dual in-line package (DIP) IC. 

With this IC connected between the 
microprocessor outputs and the display 
register inputs, the display worked well 
with a simulated shunt capacitance of 
much more than 20,000pF. This capac- 
itance is equivalent to a cable length of 
more than 1,300 feet, a length that 
would accommodate almost any of the 
forestry commission’s house-and-tower 
configurations. 

With the solution in hand, all that re- 
mained was to build the necessary in- 
terface box with the hex buffer and other 
circuitry. 

Because the existing underground ca- 
ble had only 12 wires plus a copper 
shield, it was necessary to work within 


MIC AUDIO 
+5¥ 
SERIAL DATA 
CHAN. DN. 
SERIAL CLK 
TXYYBUSY 
DISPLAY EN. 
CHAN. UP 
SCAN 

HOOK 

PIT 
GROUND 


MONITOR 


+12¥ 


the limits imposed by 12 conductors. 
This limit required the sacrifice of some 
available functions. Because only eight 
channels were to be used, the channel- 
down function was eliminated. Stepping 
through the various channels could be 
done only with the channel-up 
function—an inconvenience, but not a 
big problem. 

The monitor function was sacrificed 
with no great loss. 

The select function, which changes 
the scanner setup from the front panel, 
was sacrificed. This function might have 
been deleted even if sufficient control 
wire capacity were available because it 
really is not desirable to have the tower 
attendant modify the scan setup. If the 
scan setup needs to be changed, it can 
be done by the radio technician by tem- 


MIC AUDIO 
SERIAL DATA 
GROUND 


Figure 3. The interface box wiring detalls. Notice that only three of the buffers are used. 
The three remaining buffer inputs are tled to +5V. Notice that the three unused con- 
trol functions (channel-down, monitor and select) are tied to +5V through a 15K resis- 
tor. This keeps them from floating. A monitor pushbutton is provided on the interface 
box as an ald to the service technician in unsquelching the receiver when testing at 


the radlo box. 


s! 
not harder. They don't put two techs on oH 
ic ny ees! GREY: 


"bread and butter” items to the latest high-tech 
y 1990 Hustrated pe 's Guide & Pricer. It's 815 _ 
\cturers You'll Boe hi of 


porarily connecting a standard control 
head to the radio and making the neces- 
sary changes. 

Figure 3 on page 14 shows the inter- 
face box wiring details. One of the 
74C902’s buffers is inserted into cach 
line over which digital pulses are sent 
to the display register (UIIOIL) in the con- 
trol heads. These lines are serial data, 
serial clock and display enable. Because 


of the buffer’s low output impedance, 
it can overcome the long control lines’ 
heavy capacitive loading effects and de- 
liver a digital pulse with little distortion 
to the load end of the line. 

Notice that only three of the buffers 
are used. The three remaining buffer in- 
puts are tied to +5¥. Some references 
say that unused CMOS device inputs 
should be tied to VCC; others say to tie 


It doesn’t matter what kind of surveillance vehicle 
you drive — if you need tota/ disguise for your 
two-way radio system, STI-CO offers more than 250 
antenna models in over 50 body styles. 


STI-CO's disguised cellular style antennas fit any car. 


For low band, high band, UHF — any band — STI-CO 
has the quality disguised antennas you need. 


We've got you covered! 


STrcO 


INDUSTRIES, INC. 


11 COBRAM DRIVE 


OACHARD PARK, NEW YORK 14127-0656 


(716) 662-2680 
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them to ground or VCC. The important 
thing is that they not be left floating. 
Floating inputs can cause a problem. 

Notice that the three unused control 
functions (channel-down, monitor and 
select) are tied to +5V through a 15K 
resistor. This keeps them from floating. 
A monitor pushbutton is provided on the 
interface box as an aid to the service 
technician in unsquelching the receiver 
when testing at the radio box. 

The on-off switch and volume control 
are on the interface box, too. The vol- 
ume is set to produce 5W audio output 
to feed the lines to the house and tower. 

P00 is a 25-pin D-sub connector of 
the type used for RS-232 applications. 
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J100 MATES WITH P100 FROM THE INTERFACE BOX 


Figure 4. This diagram shows the interface 
head wiring. The interface head replaces 
the standard control head on the front of 
the radio. 


J/ is a 15-pin D-sub connector. P3 is a 
special] connector that mates with J3 on 
the rear of the Maxtrac 300. P100, P3 
and Jl are in-line, rather than panel- 
mounted, connectors. Wiring within the 
interface box is done on a Radio Shack 
universal board, catalog no. 276-168. On 
the figure, the wiring is shown within 
the dashed lines. 

Figure 4 above shows the interface 


This is the future of RF communications testing 


Only the 4031 STABILOCK™ has the flexibility, functionality and 
expandability that you need to meet tomorrow's RF testing needs as well 
as today's: 

CO Multiple options via software — upgrades are easy 

O Memory card Test Setup storage 

€ Memory card Auto Run test programs 

O Multiple analog and digital displays 

O Standard U.S. and European formats 

0 Built-in prompts and Help features 

0 High Resolution Zoom Graphics 

0 22 test instruments in one 

Enter options via software. Oo 1000 MHz spectrum analyzer 

0 1 db combiner test 

0 Cellular test 

Call us today to see the future in action—the 4031 STABILOCK Test 

Set, 1-800-225-5765 in MA (508) 671-9700 


Schlumberger Technologies 
instruments Division 


Schlumberger 


STABILOCK is a trademark of Schlumberger Technologies. Inc 


Schlumberger Instruments Schlumberger Instruments Schlumberger Instruments Schlumberger Messgerate GmbH 
829 Middlesex Turnpike Victoria Road 50 Avenue Ingolstadter Str, 67a 

Billerica, MA 01821 Farnborough, Hampshire Jean Jaures, BP 620-06 8000 Munchen 46 
Phone—508-671-9700 GU14 7PW, England 92542 Montrogue Cedex, France West Germany 

1-800-225-5765 Phone — 0252-544433 Phone — 1-47-466700 Phone — 089-318880 
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New AOR 
Receiver 


400 Channels. 
100KHz to 2036MHz 


*Conunuous coverage 

*AM, FM. wide band FM, 
LSB, USB, CW modes 

4 Scan Banks 
Programmable Attenuation. 

«Tuning increments as low 
as SOHz 

*Search with lock out 

#15 front end filters 

*RS232 port built : 


Pro Proght Preposd 


BS Shipping Option) 


“$995 


10701 E, 106th St. Fishers, IN 46038 
Toll Free 800-445-7717 


= Visa and Mastercard >> 


(COD siightly nighet) | stmasercane | 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
ing perioupante for only $2,855. 

OM'S new PSA-65A is the first low 
cost general purpose ortable spectrum 
analyzer that's loaded with features. It’s 
small, accurate, battery operated, has a 
wide frequency coverage - a must for 
every technician's bench. Great for field 
use too. : 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
ty greater than —-95dBm at narrow spans. 

he PSA-65A is ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, 10g perione anten- 
nas, 10KHz filter for .2 z/DIV range, 
carrying case audiaees | and more. 

For more information, write, FAX or 
phone. 


BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX: 804-794-8284, TLX: 701-545 
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head wiring. The interface head 
replaces the standard control head on 
the front of the radio. J/00 is a 25-pin 
D-sub connector that mates with P/00 
from the interface box. Wires from P8 
and P9 connect to J/00. P& and P9 con- 
nect to J8 and J9 on the Maxtrac 300 
logic board. The interface head is built 
into a BUD box that. with a little 
modification and persuasion, fits tight- 
ly around the Maxtrac 300 radio. This 
tight fit helps to discourage those little 
“crawly creatures” that often inhabit 
outside radio boxes from making their 
home inside the radio. 

Radio box wiring is shown in Figure 
5 below. Three 12-terminal. barrier-type 
terminal strips are mounted on a ply- 
wood panel. Connections from the in- 
terface box, the house control cable and 
the tower control cable are made to 
these terminal strips. 

Notice that two of the control lines are 
switched from house to tower, These are 
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This tight fit helps 
to discourage those 
little ‘crawly 
creatures... from 
making their home inside 
the radio. 


the hook and push-to-talk (PTT) func- 
tions. The hook line must be interrupt- 
ed to prevent the microphone at one 
control point from maintaining a ground 
on the line when the microphone is lift- 
ed from the hook at the opposite con- 
trol point. The PTT line is switched so 
the transmitter may be keyed only from 


SS0000000000 
=e 


H/T 2 
SWITCH 


Figure 5. This diagram shows the radio box wiring. Notice that two of the control lines 
are switched from house to tower. These are the hook and push-to-talk (PTT) functions. 


CELWAVE Quality: 


There hasn’t been anything this big 
and ugly up here since King Kong. 


Goodbye, nulls. Get lost, voids. 


Good riddance interference. 
The brute is on the loose and 
it's ours. All ours. It’s the 
proven, Bogner antenna design 
that delivers broadcast quality 
in cellular, mobile and paging 
operations. 


Celwave has renamed it: The 
Penetrator, and this beast is a 
thing of beauty. A whole line 
of patented, UHF and 800/900 
MHz land mobile base station 
antennas that perform like a 
dream. Their array of side-fed 


© Celwave 1989 


dipoles maximize pattern and 
impedance band width, provid- 
ing high gain, heavy null fill 
and variable beam tilt. 


CELWAVE 
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The Penetrator gives Celwave 
a very big advantage in cus- 
tomizing solutions to your 
antenna site problems. At the 
very top, the very bottom and 
everywhere in between. 


Call 1-800-321-4700 now for 
assistance in selecting the 
proper beam tilt and pattern 
for your application. 

CELWAVE, Route 79, Marlboro, 
New Jersey 07746. 

Tel: (201) 462-1880. 

Telex: 4944313 CEL NJ 
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Figure 6. The wiring of the control box (one each for house and tower) uses a 202 potentiometer to set the volume. The ‘MON’ 
switch simply breaks the ‘hook’ line, allowing the operator to monitor without removing the microphone from the hook. 


one control point, as determined by the 
switch position. This measure is precau- 
tionary. 

The wiring of the control box (one 
each for house and tower) is shown in 
Figure 6 above. A Maxtrac control 
head is attached to a large speaker baf- 
fle. A 6-inch speaker is used instead of 
the small speaker inside the control 
head. A 202 potentiometer sets the vol- 
ume. The “MON” switch simply breaks 
the “hook” line, allowing the operator 
to monitor without removing the micro- 
phone from the hook. See photo at the 
left. 

A control box with a selection of buttons 


and switches connects with the distant in- 
terface box to control the Maxtrac radio. 


Figure 7 on page 22 shows an overall 
functional block diagram. A 20A, 12V 
regulated power supply powers the 
Maxtrac 300 radio. The individual 
Pieces of equipment shown within the 
dashed lines are located inside the out- 
door radio box. These include the pow- 
er supply, radio set and interface box. 
Not shown is a local test speaker located 
within the outdoor radio box. 

High audio levels fed over the com- 
mon ground wire caused some interfer- 
ence with the display. If enough control 
wires were available, this problem could 
have been solved by using a separate 
ground for the receiver audio. Instead, 
it was solved by using the heavy cop- 
per shield to provide a better, common, 
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PROBLEM: 


SOLUTION: ° 


If you're like so many of the need a solution to manage your The SS-450-E. Just another 
growing companies inthe industry — trunk cost wisely. communications solution from Hark. 
you're undoubtedly looking at just Hark has that solution. With the 
how voice mail can profitably SS-450-E you won't have to dedi- KK 
impact your business. cate more phone lines you simply 

You're also looking at the cost of _ share the ones you already havein Hark Systems, Inc. 
dedicating more phone lines to place. You'll cut unnecessary 1801 Old Trolley Road 
reach the market you already spending from your monthly over. Summerville, SC 29485 
cover. Now more than ever you head, 


FIND YOUR OWN HARK SOLUTION. CALL 1¢800°FOR>HARK 
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Figure 7. An overall functional block diagram. Individual pieces of equipment shown within the dashed lines are located inside 
the outdoor radio box. These include the power supply, radio set and interface box. Not shown is a local test speaker located within 


the outdoor radio box. 


low-resistance ground. 

An important point about this setup 
is that absolutely no modifications were 
made either to the radio set or to the 
control heads. The contro] head can be 
removed from the control box in either 
the house or tower and reinstalled on the 
Maxtrac 300, once again making a stan- 
dard Maxtrac 300 radio. 

This flexibility is important because 


the forestry commission has between 
225 and 250 Maxtrac 300 units in its 
system. The spares carried to serve 
those units can be used for the tower site 
base station, as well. When necessary 
a standard board can be replaced with- 
out worrying about any modifications 
to the replacement board. 

As of this writing, the experimental 
arrangement has performed well. If it 


performs well during the “‘fire season,” 
it will be considered successful. Then, 
other sites may be considered for 
modification. 

But if more of these control systems 
are put into service, the old control lines 
will be replaced with new ones that have 
more conductors to make all the con- 
trols function. rn 


Guess Who's coming to Trunking? 


LTR* Logic, Interconnect, Networking, Airtime Logging and ID Validation. 


Set another place at the Table! 


Now you don't have to just look at the menu, you can order! AND 
For dessert, we recommend RadioPac III as your billing software. 


Trident 
Micro 
Systems (800) 798-7881 
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_ Off-air sensitivity and full duplex 
testing - the best ofboth worlds 


eisiezsnan! 


| maancoutmerRUMenTs The Marconi Service Monitor has constantly 
evolved from its beginnings by adding features 
and improving performance. Now the new 2955R 
adds 2 yV sensitivity for remote measurements. 
| It's hard to beat the 2955R. It will test sim- 
plex, duplex, and cross-band duplex (including 
crass mode operations, ie FM to AM modula- 
tion). The 2955R also offers the most versatile 
POCSAG, DTMF, and CDCSS encode/decode 
facilities found in service monitors. Complex 
| systems are tested end-to-end and from audio 
| through RF with incredible speed and ease. 
Both AC and DC operation makes the 2955R 
a natural for service shops, base station, and 
cotluberrediotont ayetean ZIST repeater maintenance and monitoring. 
— 7; For details on Marconi’'s current line of radio 
aS SS Of oat? communications and cellular test sets or to 
: : ore , discuss your requirements; contact: 
~- = Marconi Instruments, Inc. 


Remember, you can always add cellular 3 Pear! Court, Allendale, NJ 07401 
° radio test capability to the model 2955. Tel (201) 934-9050 Fax (201) 934-9229 


\ Simply yap ied external adaptor and 7 n 
you are in business. isn t it time you 
talked to Marconi? 


" Gimey deans beagles 5 
 tpenbals ide eniis 
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How to link mobiles 
to form a repeater 


Simple repeater configurations in Alaska support radio communications 
links as long as 60 miles. Here’s how to build a link for use with two 
Motorola Maxtrac radios. Similar links can be designed for other units. 


By Carlton L. Tedrick, P.E. 


During a consulting assignment in 
Alaska, a simple, reliable and effective 
method of linking two mobile, under- 
dash transceivers in a back-to-back 
repeater configuration was needed. 
Commercially made devices are avail- 
able to accomplish the task. But because 
they are designed to be universal, they 
tend to be complex, and many are dif- 
ficult to adapt to specific needs. The im- 
mediate requirement was for a method 


Tedrick, a consulting engineer, owns Communi- 
cations Service and Engineering. Nacogdoches, 
TX. He also is an independent contractor with 
Lockard & White consulting telecommunications 
engineers, Houston. This information first ap- 
peared in Lockard & White's Network. 
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of reusing a number of Motorola Max- 
trac mobile units. 

The first task was to identify a con- 
trol point in each receiver that would 
provide a change of logic state when a 
signal opened the squelch circuit. Such 
a point was found at pin 2 of J6 in the 
Maxtrac. A small jumper was run from 
that point to the unused pin | of Jil on 
the front panel. This jumper provides 
a change of state from 4Vde to OVde 
when the squelch opens. A small, gen- 
eral purpose transistor completes the 
transmitter keying circuit. 

Locating an adequate point from 
which to derive received audio to drive 
the microphone input of the adjacent ra- 
dio was next. The transmitter’s input 
sensitivity is approximately 80mV rms 
for 60% carrier deviation. An oscillo- 


8-PIN MODULAR HOUSING 


scope was used to look for suitable fixed 
audio output points in the receiver. 
Fixed is the key word because any vari- 
abie point, such as the volume control 
center tap, invites trouble. The signal 
level at the high side of the volume con- 
trol was too high, and the handset out- 
put produced a level that was much too 
low. A 1.800Q, ’sW resistor applied be- 
tween pins | and 4 of J8 provided just 
the right level of audio to feed the mi- 
crophone input from the handset audio 
connection of Jil, 

This audio point is after the de- 
emphasis circuitry, as it should be to 
drive the microphone input circuitry of 
the adjacent transmitter. Once the linkup 
was complete and set up for bench test- 
ing, the transmitter deviation was set to 
produce a “one-to-one” ratio—that is, 
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This diagram shows how to wire the double-ended female 8-pin RJ modular connector and the RJ connectors that plug into the 


Maxtrac radios. 
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APPLICATIONS FOR =: 
NOISE- ATTENUATING HEADSETS 


Ps N\ — “| iN 


og ee + fea 


David Clark Company's VOX {voice-activated) System allows A foreman's job depends on clear communication. Noise- 
crane operators to keep both hands free to work the controls, They Attenuating Headsets, with noise-canceling microphones, allows 
hear instructions the first time, avoiding costly errors. use of the radio, regardless of background noise. 


& 


mS = = 
The safety of many people depends on the pump operator's ability The constant noise of the locomotive makes it very difficult to 
to hear and transmit messages clearly. David Clark Headsets transmit and receive on the radio, Noise-Attenuating Headsets 


offer the perfect solution, combining hearing protection with clear 


make this possible. 
communication. 


For durability and reliability, David Clark Company Noise-Attenuating Headsets 
are the clear choice, regardless of your application. All headsets are tested and 
certified with a Noise Reduction Rating (NRR-24dB), as mandated by the EPA, and 
are backed by the best customer-service policy in the industry. 


Headsets and adapters are available for all types of two-way radios, including: 


PTT (push-to-talk, with boom microphone) 
VOX (voice-activated, with boom microphone) 
VOX-TM {voice-activated, with throat microphone) 


Also available: the Series 3800 Intercom System with mobile radio interface. 


For all these reasons and more, call or write for complete information. 


(Davie) Clarke company 
INCORPORATED 


360 Franklin Street, P.O. Box 15054, Worcester, MA 01615-0054 
©1990 David Clark Compan TEL: (508) 756-6216; FAX: (508) 753-5827; TELEX:920482 
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RJ-type modular connectors are used in the Maxtrac radios, so 
a double-ended female 8-pin RJ modular connector device was 
chosen to house the link. This forces compact wirlng, and short 
leads are required in such configurations to reduce the possi- 
bility of stray RF pickup. 


a received deviation of 3kHz produced 
a deviation of 3kHz on the opposite 
transmitter. Take into consideration 
continuous-tone controlled squelch sys- 
tem (CTCSS) signaling and its effect on 
overall deviation settings when making 
these adjustments. 

These modifications were performed 
on both radios to be used in the linked 
configuration. They are minimal 
modifications, Nevertheless, they allow 
the Maxtrac radios to continue to be 
used as conventional mobile units, in 
most instances. These modifications, 
though, will cause increased handset au- 
dio when a handset is used. 

Development of a simple and reliable 
“link” device to connect the two radios 
was necessary. RJ-type modular con- 
nectors are used in the Maxtrac radios. 
A double-ended female 8-pin RJ modu- 
lar connector device was chosen to 
house the link. This forces compact wir- 
ing, and short leads are required in such 
configurations to reduce the possibility 
of stray RF pickup. This type of wiring 
permits ordinary flat telephone cable 
and crimp-on RJ connectors to be used, 
creating a virtually foolproof intercon- 
nection arrangement. Remember: Keep 
all leads short. 

The double-ended female RJ connec- 
tor is snapped apart carefully and the 
two transistors and cross-connections 
are soldered in place. Heat-shrink tub- 
ing was used on each connection be- 
cause of smal] working quarters. 


All that remains is to build two ex- 
tremely short 8-conductor cables with 
8-pin male RJ connectors crimped onto 
the ends. These cables should be assem- 
bled with the connectors in the standard 
configuration, with locking tabs on all 
connectors facing in the same direction. 
This assures proper interconnection and 
polarity. 

With construction complete, bench- 
testing is in order. Here is where the 
foolproof nature of the design becomes 
apparent. You can connect the link de- 
vice to the radios without regard to 
orientation or polarity—it should work 
fine. Remember, though, this particu- 


With construction 
complete, benchwork 
testing is in order. Here is 
where the foolproof nature 
of the design becomes 
apparent. 


lar device is designed to work with two 
identical radios (Maxtracs in this case), 
and probably will not work with differ- 
ent radios. A similar arrangement prob- 
ably can be developed for similar radios 
from other manufacturers. 

One minor drawback should be not- 


The double-ended female RJ connector is snapped apart care- 
fully and the two transistors and cross-connections are soldered 
in place, Heat-shrink tubing was used on each connection be- 
cause of small working quarters. 


ed. The CSQ line used to control the ad- 
jacent transmitter push-to-talk (PTT) is 
at a logic high when the squelch is 
closed (no signal received). The CSQ 
line goes to logic low when the squelch 
opens (signal received). If one of the ra- 
dios fails or loses power, the same con- 
dition occurs—logic high goes to logic 
low. This will key the PTT lead of the 
adjacent transmitter, resulting in an un- 
modulated carrier on the air. 

To prevent this from becoming a 
problem, the Maxtrac’s time-out inter- 
val] should be programmed for less than 
three minutes. Then, if one radio fails 
or loses power, the “‘dead”’ carrier will 
be limited to the timer interval. The 
transmitter then will shut down until the 
problem is corrected. 

Circuitry to prevent the PTT line from 
being keyed when one radio fails or 
loses power can be designed, but it 
would complicate the link arrangement 
and would require more extensive 
modification of the radios. The simplic- 
ity of the system as described outweighs 
the minor drawback. 

Several of these linked radio pairs are 
deployed in Prince William Sound and 
the Gulf of Alaska at unattended, solar- 
powered mountaintop sites. They appear 
to perform as intended. They do not ex- 
hibit any sensitivity to nearby RF fields 
from other radios. This is an inexpen- 
sive solution to a unique problem, one 
that may be useful to others. 5, 
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Superior Cables 


Quality Improvements 


NS! 


Better Antennas 


Easy Expansion 


‘Move ahead with Decibel and Andrew! 


A spirit of innovation drives Decibel and Andrew, always has 


As a result you are assured of the finest quality and most advanced cable 


and antenna systems available. 


Hecihel lnnovations 
Aeroglas™ antennas, with 
fiberglass radomes and 
enclosed elements, are a 
Decibel exclusive. Aeroglas, 
first used for helicopter blades 
and Olympic vaulters’ poles, is 
very lightweight yet amazingly 
strong and durable. 


DB833 and DB834 Sector 
Antennas, for AMPS-style 
cellular telephone sites, use a 
Decibel-developed special 
phasing of three or four 
radiating elements to provide 
ideal gain and bandwidth. 
Wind-loading is reduced greatly. 


Power Amplifiers now offered by 
Decibel include 12, 45, 100, 150 
and 160 watt static or dynamic 
units, also Avantek, Kokusai and 
Harris static to dynamic 
modifications. 


inputs up to 150 
watts per channel 


maximum output 
for 8 channels. 


High power 


DB8062H (850-960 
MHz) can combine 
2 to 20 Tx as close 


as 250 KHz. It 


with 700 watts 


089070 
Combiners 
(850-960 MHz) 
combine 2 to 
20 Tx as close 
as 250 KHz. 


output for 12 
channels. 


Expandable Sentry™ 30-1000 MHz 
Remote Site Equipment monitors 
radio system and environmental 
conditions at sites with up to 64 
transmitters with antennas. 
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Snap-in Hangers and Cluster Mounts 
allow installation of up to seven HELIAX® 
cables on a tower in just minutes, saving 
time and installation costs. And they can 
be used on new or existing towers! 


1% inch LDF6 Foam Dielectric HELIAX 
Coaxial Cable provides a low-loss, lower 
weight, high performance alternative to 
larger foam cables. 
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Supertlexible HELIAX Coaxial Cables 
combine a small bending radius, 

rugged service, dependability and easy 
routing even in the tightest places. They 
flex where you need them to fit, and 
provide a quality alternative to braided cable. 
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Andrew Connector Center Pin Packs, in 


handy protective packages, make it easy to 


stock and track spares. 


Factory Authorized Warehouses: Talley Electronics Co., Hayward CA, Santa Fe Springs CA, San Diego, CA and Phoenix AZ; CW Electronics, 
Denver, CO; The Antenna Farm, Overland Park KS; M. Hutton Co., Dallas TX; ComMar, Inc., Westport MA; Tessco, Inc., Hunt Valley MD 
and Sparks NV; Marketronics, Sunrise, FL; Primus Electronics Corp., Joliet IL; Cartwright Communications Co., Cincinnati OH. 


Canada: ECD, Inc., Calgary, Alberta; Niagara-on-the-Lake, Ontario; Laval, Quebec 


Intemational: Marketronics, Sunrise FL (for South America), RAC, (Italy) Milan; Walmore Electronics, Ltd., es 
Enterprises PTE Ltd., (Singapore), Sistemas Profesionales $,A., (Mexico), Mexico City; A.F. Devices Pty., (NS' 
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land) London; OmniTronies 
Australia) Miller. 


2% inch HJ12 HELIAX Coaxial Cable 
is an Andrew exclusive. It gives you 
performance similar to 3" cable with 
lower cost and easier handling. It is 
ideal for 800 MHz applications. 


Andrew Solid Copper Grounding Straps 
and shrink wrap jackets eliminate 
corrosion and conform to rigorous Mil- 
Std 188-124A. Having passed U.S. Air 
Force tests, these assemblies provide 
no-guesswork protection for your cable 


or ANDREW 


For More Information 

Contact Marketing, Decibel 
Products, Inc., P.0. Box 56910, 
Dallas TX 75356-9610. Telephone 
(214) 631-0310. Telex 73-0212. 
FAX (214) 631-4706. 


HELIAX is a registered trademark of Andrew Corp. 


An Alliance Telecommunications Company 


If you want quality, 
you want Decibel and Andrew! 


APCO wrap-up/review 


Improved Washington representation and spectrum relief in major cities are 
top priorities for new APCO president Sam F- Gargaro. Another project 
seeks to protect the 2GHz microwave band from reallocation. 


By Don Bishop and Jane Bryant 


The Atlantic Chapter of the Associ- 
ated Public-Safety Communications 
Officers (APCO) sponsored the associ- 
ation’s 56th Annual Conference in Bos- 
ton Aug. 26-30. Attendance included 
4,736 registered participants. 

APCO has its headquarters in New 
Smyrna Beach, FL. 

George W. Murray, the organization’s 
1989-1990 president, concluded his term 
during the conference. Each of the oth- 
er officers advanced a step, with 
president-elect Sam F. Gargaro becom- 
ing president; first vice president Ron- 
nie Rand becoming president-clect; and 
second vice president John S. Powell be- 
coming first vice president. 

APCO members elected Frank Hug- 
gins to join the board of officers and the 


Sam F. Gargaro: ‘Why are [members of 
Congress] at [the National Association of 
Broadcasters convention] and not at this 
show?’ 


Major issues 
facing APCO: 


O Spectrum rellet 


1 New emergency medical radio 
service 


(1 ‘Direct access’ license applications 


line of succession to president, Huggins 
took his seat as second vice president. 


Major issues 

Speaking to conference participants, 
Gargaro defined some major issues fac- 
ing APCO: 

* Spectrum—Public safety agencies in 
major cities continue to request addi- 
tional radio channels. The new president 
seeks better representation in Congress 
and at the FCC in an effort to win more 
frequencies. 

“Take a look at the National Associ- 
ation of Broadcasters,” he said. “This 
group represents people who own the 
TV and broadcast stations around the 
country. When they hold their annual 
convention, sometimes there are a doz- 
en members of Congress in attendance. 
Why are they at that show and not at this 
show?” 

Gargaro said the broadcasters have 
the resources and the team in place to 
get the attention of Congress and the 
FCC. “It’s certainly not a case of Con- 
gress understanding their priorities,” he 
explained. “If that were true, you would 
see a dozen congressmen and senators 


at the APCO conference, talking to peo- 
ple who handle emergency calls, rather 
than talking to the people who bring you 
The Simpsons and The Golden Girls.” 

He said public safety agencies cannot 
fight the broadcasters, “but we need to 
copy their methods, We need a loud 
voice in Congress. We need to have a 
plan that tells our story. We need to 
make the voice of public safety heard 
in Washington, DC.” 

Gargaro said the effort should be 
funded by APCO chapters and commer- 
cial interests. ‘Dispatchers need to re- 
alize that more and better training could 
be made available if we succeed in get- 
ting our needs known to Congress. Our 
commercial members know that a sin- 
gle allocation proceeding at the FCC 
can result in millions of dollars of equip- 
ment being purchased. Our managers 
and supervisors need to know that the 
folks in Washington, DC, care about 
their work and can make their lives 
easier.” 

One step toward increased APCO 
representation in Washington has been 
taken with a shift in administrative 
responsibilities from executive director 
Robert E. Tall to Charles V. Stuckey, 
who was hired eight months ago as dep- 
uty executive director. As a result, Tall 
is expected to spend more time on legis- 
lative and regulatory matters. John 
Lane, APCO’s legal counsel, provides 
additional representation in Washington. 
“It is my hope that, a year from now, 
APCO will have an advocate in 
Washington; someone who will promote 
not only APCO's interests, but those of 
the entire public safety community,” the 
association’s new president said. 

In addition, Gargaro said a public af- 
fairs committee has been formed, with 
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The information in this brochure 
could revolutionize your radio system 
capability—and budget—for the next 
10 years. Call 1-800-MIDLAND, Ext. 1690. 


Syn-Tech II. The radio designed 


fo put you in control. 


Before designing our new 
advanced-technology Syn-Tech II™ 
radios we asked system operators 
what they wanted in their “ideal” 
mobile. No surprise: everyone 
wanted a different set of features. 
But they a// wanted more func- 
tional control and flexibility ... and 
a radio as easy to use as possible 
within their system parameters. 


Midland’s solution: our new 
chameleon-like, software-driven 
Syn-Tech II, a single high- 
performance mobile configurable 
to any user's precise requirements, 
simple or complex. 


Syn-Tech II puts you in charge. 
Control units are interchangeable 


and control panel switch/indicator 
functions are programmable. You 
decide exactly which functions you 
want programmed and displayed 
... and which ones you don’t. You 
determine which functions will be 
operator-selectable or operator- 
alterable ... and this can be 
different for different groups of 
operators. In short, the user- 
friendly Syn-Tech II gives you the 
control over your system you’ve 
always wanted. 


Syn-Tech II is incredibly capable, 
too. Ultra-high performance spe- 
cifications. Wideband. 320 
channels, programmable in 16 
groups. Data capable. Built-in 
CTCSS, digital squelch, DTMF 


f pe \ ee 
\ gain 

Pe " gsives® 
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ANI, channel scan and dual 
priority. Plus built-in vehicular 
repeater and high-security 
scrambler options. 


Syn-Tech II has an external pro- 
gramming jack, needs no tuning 
and is “clonable.” Die-cast chassis. 
Meets or exceeds MIL 810C/D for 
shock and vibration; kit-capable 
for resistance to salt-fog, rain and 
dust. Simple dash/trunk-mount 
convertability. 15% smaller than 
our original Syn-Tech mobiles, too. 
Price? A whole lot less than any- 
thing remotely comparable! 


Mipranol iil? 


1690 N. Topping, Kansas City, MO 64120 


Now ... two-year 
limited warranty! 
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© 1990 Midland International Corporation 


himself as chairman and Tall as vice 
chairman. The committee seeks “will- 
ing and aggressive people” from each 
chapter for grassroots support. 

* New radio service—“We need to see 
the FCC seriously consider the forma- 
tion of a new radio service for emergen- 
cy medical service?’ Gargaro said. 

* Direct access—Referring to an FCC 
proceeding that may provide a way for 


license applicants to bypass frequency 
coordinator approval, Gargaro said: 
“Everyone should be aware of the 
dangers involved with this ill-advised 
proceeding.” 


Key projects 

Several current APCO projects con- 
sidered especially important to the pub- 
lic safety community include: 


‘SELECTONE MEETS THE CHALLENGE OF 


30 


MODEL ST-205 2-TONE MINIATURE DECODER 


Fully compatible with most two-tone sequential formats, the ST-205 represents a breakthrough in both 


size and capability: 
@ Measures 1.871 x 0.82”W x 0.20°H 
= Compatible with Motorola, GE, Plectron, 
and Reach 
@ Compatible with F1 or F2 Group Call 


@ Multiple outputs for portables & mobiles 
@ Fuily field programmable 
@ Transmit limit timer 


FOR FULL FACTS, CALL TOLL FREE 1-800-227-0376 


Selectone 


November 1990 


Mobile Radio Technology 


SELECTONE CORPORATION 
23278 BERNHARDT ST., HAYWARD, CA 94545 
PHONE: (415) 887-1950 FAX: (416) 887-4011 
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® Project 25—A joint effort by APCO, 
the National Association of State Tele- 
communications Directors (NASTD) 
and representatives of federal agencies, 
Project 25's goal is to develop a level 
of standards of the next generation of 
digital public safety communications 
equipment. 

Two subcommittees work to develop 
the standards. One committee focuses 
on advanced technologies. Among the 
choices are frequency division multiple 
access (FDMA), time division multiple 
access (TDMA) and code division mul- 
tiple access (CDMA). TDMA seems to 
have the inside track, with CDMA com- 
ing under criticism as deficient for ra- 
dio services with channels scattered 
about the spectrum, as is the case with 
public safety radio services. 

The other subcommittee focuses on 
spectrum resources, and has the task of 
recommending spectrum choices that 
may accommodate the technologies 
named by the other subcommittee. 


APCO chief engineer Don R. Precure lent 
a hand in developing a new UHF-TV shar- 
ing proposal. 


* Project 26—Participants in Project 
26 have the difficult task of acquiring 
additional radio spectrum allocations for 
major metropolitan areas. 

Together with APCO chief engineer 
Don R. Precure, executive director Tall, 
frequency advisory committee member 
Vincent Stile and others, project mem- 
bers have developed a proposal for shar- 
ing UHF-TV channels that overcomes 
objections about potential interference 
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What's Wrong With This Picture? 
@ Spectrum Analyzer CT SYSTEMS, INC. 
pore) S10). @ True Full Duplex/Offset Generator 5245 HORNET AVE. 
@ Tone and Digital Encoder/Decoder P.O. BOX 470 
$8995 ®@ Storage and Recall Registers BEECH GROVE, IN 46107-0470 
= @ Built-in Self Diagnostics 800-245-6356 
@ Full Sized Computer Style Keyboard 317-787-5721 
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commonly lodged by broadcasters. The 
association proposes that communica- 
tions transmitters that are co-located 
with TV transmitters and that operate 
on unused adjacent TV channels be used 
for “‘talk-out” frequencies. Co-locating 
the transmitters maintains a constant, 
harmless interference ratio throughout 
the TV station’s coverage area. 
Speaking to the conference, APCO 


Gorg. 


first vice president Powell said: “The 
first targets for spectrum relief include 
the northeast corridor and Southern 
California. Vinnie Stile has in his back 
pocket the first couple of applications 
to be filed for some new spectrum for 
some relief in the northeast corridor. 
Don is working just as hard for other 
areas of the northeast and Southern 
California. Then we will address the 


ELECTRONIC DESIGNS AND CONSULTING SERVICES 
FOR THE TWO-WAY COMMUNICATIONS INDUSTRY 
22402 N 191h Avenue - Phoanix, Arizona 85027 
Tel: 602-581-2875 - Fax: 602-582-9499 - Tix: 650 2B7 6957 


HIGH POWER R.F. ISOLATORS 


66 - 100 MHz - 150 WATTS 
100 - 225 MHz - 250 WATTS 
400 - 520 MHz - 350 WATTS 
800 - 960 MHz - 450 WATTS 


CONTACT US FOR INFORMATION COVERING OUR COMPLETE LINE OF RF FILTERING EQUIPMENT 
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EMERGENCY REPEATER 


John S. Powell: ‘The first targets for spec- 
trum relief include the northeast corridor 
and Southern California.’ 


other areas of the country with respect 
to need.” 

Certain already shared non-adjacent 
UHF-TV channels in the channel 15-to- 
channel 20 range would be converted to 
“talk-in’’ frequencies and paired with 
the new “talk-out’’ frequencies. 

Although the plan appears to satisfy 
existing interference limits, all land mo- 
bile sharing of UHF-TV channels has 
been placed on hold in recent years as 
the FCC reserves UHF-TV spectrum 
for possible high-definition TV broad- 
casting. APCO secured an amendment 
to the Communications Act that places 
a certain priority for the FCC to satisfy 
public safety radio spectrum require- 
ments. The congressional mandate may 
allow APCO to suceced in moving its 
UHF-TV sharing proposal forward 
where business and industrial radio 
service efforts to share additional UHF- 
TV channels have seen no action. 

° Project 27—Developing new books 
and publications to be distributed 


WHEN DISASTER STRIKES BE PREPARED WITH 
AN EMERGENCY REPEATER 
“Features the Fujitsu Ten FTM 40, 15 or CITADEL series transceivers; 
*2.5 ppm frequency stability, 30 watts output to the duplexer; 
“Fully redundant operation (contains 2 transmitters and 2 receivers); 


through APCO comes under Project 27. 
President-elect Rand told the confer- 
ence that APCO’s effort to “‘profession- 
alize” the public safety communications 
industry is closely tied to education. 
He said one new program for 1991 is 
a 40-hour telecommunicator course. 
“We have had the 80-hour for some time 
now and it has been well received. But 
many people have difficulty getting ap- 


“Weighs just 18 pounds including duplexer. 
$1495.00 dealer net with 5 year limited warranty 


D&R ASSOCIATES anther Electronics 
P.O. Box 3096 Peoria, IL 61614 
FAX: 309-691-1301 800-937-0106 309-693-0666 
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Our Power-Packed 
Line-up Awaits 
Your Call. 


New! Extra-High Capacity 
1200 MAH Batteries at 900 


MAH Price 


gf * 
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Wren you need batteries you need 
them now. 


You need Centurion. 


We've been one of the leading suppliers 
of batteries to the communications in- 
dustry for over 10 years. So our nation- 
wide distribution network is experienced 
in keeping what you need in stock. 


And on those rare occasions when your 
requirements go beyond what your near- 
by distributor has on the shelf, Centurion 
can quickly supply him with what you 
need. Our large standing inventory and 
computer-assisted order processing 
will speed your order on its way — often 
the same day. 


Centurion’s strict quality control as- 
sures you of a dependable product. We 
provide batteries and antennas to a ma- 
jority of the radio equipment manufac- 
turers, so you know we're dependable. 


We offer a complete line of batteries 
and battery packs for virtually every 
communications power requirement, 
from portable radios to cordless tele- 
phones — even customized equipment. 


Extra-High Capacity Batteries Available 
1900 MAH sul available.) . 7 
Existing New 
MAH Centurion MAH 
Motorola HT600 900) HT4585E 1200 


Motorola MT1000-MTXS800 900 MT4824E 1200 


Radius P200 900 PRSS21E 1200 
GE PRMUPSeries 900 PR2524E 1200 
GE MPR/MPS ¢ MP1000G 1200 
GE MPX 900  MPLOOOB 1200 


Bendix King 900 KROLOSE 1200 


For the name of our distributor nearest 
you, or for emergency orders, call toll- 
free 1-800-228-4563. Or FAX us direct, 
toll-free, at 1-800-848-DUCK (3825). 
*Limited time only. 

Visa or Mastercard accepted. 
GSA Contract No. GSO7F 19091. 


CENTURION 2 


INTERNATIONAL, INC, 


P.O. Box 82846 
Lincoln, Nebraska 68501 U.S.A. 


Key APCO projects include: 


CO Project 25—To develop digital standards. 


( Project 26—To acquire additional radio spectrum for major metropolitan areas. 


(1 Project 27—To develop new books and publications. 


Project 28—To defend the 2GHz point-to-point microwave band. 


C) Project 32—To develop a method for filing license applications electronically. 


proved by their agencies for the two- 
week course.’ The 40-hour course is a 
condensed version, basic-level course. 
“We are in the development stage on an 
advanced course that could be ad- 
ministered later, in a two-or-three day 
course, for medical, law enforcement 
and fire agency employees.” 

Other courses are under development 


for emergency medical, fire and law en- 
forcement agency employees. 

“One book I would like to mention 
in particular,’ Rand said, “is J. Rhett 
McMillian Jr’s book, The Primer of 
Public Safety Telecommunication 
Systems. 

“We have a video about managing 
stress by Wendy Schofield.” 


The final goal for the APCO Institute, 
under which many of the educational 
projects are established, “‘is for it to be- 
come a college, a university without 
walls, so to speak, so we can have our 
membership take their training at the lo- 
cal university or local community col- 
lege and take some by correspondence 
and take some of our courses to pick up 
credit hours,” Rand said. ‘“We want to 
become a place where we can assem- 
ble those, as well as fee some of them, 
and in fact grant a degree probably at 
the associate level and eventually at the 
bachelor’s and above so we can in fact 
‘professionalize’ this industry.” 

* Project 28—A joint effort by APCO 
and NASTD, Project 28’s purpose is to 
defend state and local government agen- 
cies’ use of the 2GHz point-to-point 
microwave communications band. 
Committee co-chairman Murray said 
the project centers on helping to develop 
the U.S. diplomatic position for the 
1992 World Administrative Radio 
Conference. 

Murray said countries in other 
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Call or write 
today— 

Avtec 

P.O. Box 599 
Batesburg, SC 
29006,USA 
(803) 892-2181 
FAX 

(803) 892-3715 


own personnel. 

Management Friendly— ACCESS™ 
compiles its own comprehensive reports, at 
your command, 


AVAILABLE TO 
FEDERAL GOVERN- 
MENT AGENCIES 


UNDER GSA 
CONTRACT, 


Budget Friendly— Data base changes can 
be made Immediately on-site at the 
maintenance terminal. 
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Easy ACCESS with a Soft Touch. 


Color Touchscreen Consoles from Aviec. 
ACCESS” - Advanced Concept Communications Exchange & Signaling System is a fully integrated, non-blocking, 
radio/telephone console system. Infrared color touchscreen technology, pioneered by Avtec for control of complex, 
high capacity, voice communications systems, is fast becoming the new standard in dispatch console systems. 
Dispatcher Friendly— Most commands can be accomplished with just one touch on the easy-to-read color display. 
Maintainer Friendly— No computer programmers needed! Diagnostic and system tests can be run by your 


Avtec 
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The MTL Portable Radio: Hi 
Performance; Not High Price 


Here it is—the affordable, fully 
loaded radio you've been waiting 
for—the MTL™ Portable Radio. 
It’s the tough, high-performance 
portable that’s easy on your 
budget. 

The MTL is packed with fea- 
tures you'd expect to find only 
in higher priced radios—features 
like dual-priority scan. With scan, 
you can continuously monitor all 
16 channels, including two prior- 
ity channels. So you won’t miss 
important calls. 

Built to demanding MIL-STD 
810 C&D specifications, with a 


Ericsson GE Mobile Communications Inc 


durable all-metal body, the MTL 
is engineered for performance, 
efficiency, and value: 
@ Easy-to-handle top-mounted 
rotary controls 
@ Weather-sealed construction 
m A recessed emergency button, 
positioned for one-handed 
operation 
Compatible with all GE 
M-PD™ accessories 
The MTL Portable Radio is well 
designed, solidly constructed, and 
easy to maintain. Changing func- 
tions is fast and economical 
because it’s PC-programmable. 


And naturally, you get expert field 
support directly from Ericsson 
GE or an authorized facility. 

If you thought only top-priced 
radios offered top-of-the-line fea- 
tures, we have good news for you. 
For more information, write 
Ericsson GE Mobile Communica- 
tions Inc., Mountain View Road, 
Lynchburg, Virginia 24502. Or 
call toll-free 1-800-GE-12345. 
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regions seek to change the allocation 
from fixed and mobile services to mo- 
bile services only. If such a reallocation 
were adopted and the U.S. consents, 
present 2GHz public safety backbone 
microwave systems would be rendered 
obsolete. They would have to be 
replaced with new systems on other fre- 
quencies, a requirement that poses mas- 
sive technical challenges and costs. 

Wave goodbye to 2GHz fixed micro- 
wave if you don't get off your cans,” 
Murray told the conference. ‘I’m seri- 
ous. You're going to have to buy new 
microwave systems if this goes the way 
it looks as though it may.” 

The project committee had mailed 
questionnaires to APCO members to de- 
velop a record of the microwave band’s 
occupancy and use. “Send it back to us 
so we can use it as ammunition to fight 
the battle,” Murray said. “I promise you 
that APCO and NASTD are going fight 
the battle. We are going just as far down 
the road as we can to keep the 2GHz 
systems in place or to find a suitable re- 
placement cost-free. Let's face it, if we 


George W. Murray: ‘Wave goodbye to 2GHz 
microwave if you don't get off your cans.’ 


cannot pay our salaries—and many of 
us are in that position today—we sure 
as heck can’t buy new microwave 
systems.” 

© Project 32—APCO’s project to de- 
velop a method for filing license appli- 


cations electronically with the FCC has 
three phases, first vice president Powell 
explained. ‘Phase | was a trial phase. 
We agreed at a meeting with the FCC 
in mid-July that we had successfully 
proven the concept was viable through 
some testing we conducted back and 
forth with our contractor, CET. I’ve got 
to give CET a lot of credit. They put 
in some tremendous hours and some 
tremendous work on the part of their 
programmers and the commission to 
prove that this was a viable method of 
licensing,” he said. 

The project now is in Phase 2, which 
includes testing with sending live data 
into the commission’s database. After 
some trial applications were sent back 
and forth, APCO sent its first error-free 
application electronically in mid- 
August. “That means no paper,’ Powell 
said. ‘‘We have worked out the details 
of how we handle signatures and attach- 
ments and we are moving ahead 
rapidly.” 

Powell said APCO is raising its fre- 
quency coordination fees. “CET [AP- 


No more monkey business. 


$69 Digital ANI 


|esc| CONTROL SIGNAL CORPORATION 


1985 South Depew, #7 * Denver, CO 80227 » (303) 989-8000 


Introducing CSC's |D-27 digital encoder for Automatic 
Number Identification. It provides instant identification 
of every mobile transmission. It will stop the horseplay. 
No more silent mikes, clicking of mikes, or foul language. 


Compatible with all radios. It can be used in a fleet of 
just a few radios or in fleets with up to 10,000 mobiles. 
Its small size, 2”’ x 3°’ x .6” will allow it to fit inside most 
mobile radios. 


Has both initial ID and final ID as well as an emergency 
input. Unique FSK error-corrected burst is a mere 100 
milliseconds long. Provides 99.4% reliability to 2KHz 
deviation. 


Fleet price $69 (100 qty.). Operates in conjunction with 
AID-10/S console decoder ($3404), which has an LED 
display and printer. Optional MDS-2000 provides color 
monitor display. For portables ask about Model ID-33; 
it’s tiny! Call for literature. 


CALL TOLL FREE 1-800-521-2203 
Manufacturers of Automatic Number Iidentifl- 


cation (ANI) Systems, The Tone Monitor Time- 
keeper’, and Morse Code Station Identiflers, 
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Tempo” 
Mobile Radios 


Economical, reliable mobile 
~ transceivers are available for 
immediate shipment, Several 
models offer.a choice of features 
to the two-way customer. Type 
accepted for all business and 
public safety uses. 
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RF Power 
Amplifiers 


We've got RF Amplifiers in 
stock. Delivery when you need 
it. Guaranteed to specs, year 
after year, We've got our depend- 
able reputation ‘behind these 
products and offer them at 
realistic prices, You can count 
on Henry Radio! 


Affordable 
Wireless Data 
Recorder 


Atonly $595.00 printed commu: 

- nication between base station 
computers and mobile units is 
now affordable for everyone. 

_ The AR2400 stores and prints 
messages or receives and prints 
simultaneously. Easy to operate; 
compact size; full 40 characters 
per line printer output. 

Also available, other computer 
and data transmitting products. 


™ 


7050 S. BUNDY DRIVE, 105 ANGELES, GA 00035, COMMUNICATIONS EQUIPMENT 
TOLL FREE: 1-800-877-7979, FAX: 1-213-826-7790 IN-STOCK AND READY TO.SHIP. 


ALSO IN STOCK: AEA Radio Data Products, ALEXANDER Batteries, RF Connectors, ASTRON Power Supplies; BIRD RF Wattmeters; CENTURION 
Antennas, COMM SPEC Tone Products; CONNECT SYSTEMS Telephone Interconnects, EIMAC RF Tubes; HENRY RF Amps; HOXAN Photovoltaic 
Panels, HUSTLER Antennas, ICOM Radio Products, JABRO Batteries, LARSEN Antennas, MAXON Commercial Radios; MOTOROLA RADIUS Radios, 
MULTIPLIER Batteries, PIPO Touch Tone Pads, TEMPO Commercial Products, UNIDEN Scanners, YAESU Commercial Products. 
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CO's frequency coordination service 
contractor] has not raised rates since the 
1986 contract,’ he said. “We have cost- 
of-living raises we have to give to our 
employees. The benefits costs to our 
employees has been increasing.” 


Coordination rate increase 

He said APCO has approved a 5% in- 
crease in frequency coordination fees, 
rounded to the nearest $5. The new- 
frequency fee remains unchanged. 

The new “APCO Enter” program that 
Powell said was developed with the as- 
sistance of the association’s staff 
programmer had to be expanded to a 
greater number of data elements. 
“Originally, we only entered the first 25 
elements of form 574,” he explained. 
“Now, with Project 32, we have to 
enter virtually all of it to file it 
electronically.” 


Educational sessions 

The conference offered an extensive 
schedule of educational sessions. High- 
lights from two of the sessions include: 


Joe Galleli: ‘A trend in mobile data is away 
from analog and toward digital en- 
vironment.’ 


Mobile data—According to session 
speaker Joe Galleli of Ram Mobile 
Data, New York, mobile data commu- 
nication has been available to public 
safety communications users since 1972. 

His talk, “Mobitex: The Mobitex- 
Based Public Safety Mobile Data Solu- 


tion,” explained the makeup of Ram’s 
mobile data network: 

Ram operates a mobile data network. 

Mobitex is the system the network 
uses. 

Thus, Ram is a network, not a sys- 
tem. Ram’s network control center is in 
Woodbridge, NJ. 

The name ‘“Mobitex” is a contraction 
of the phrase ‘tmobile text.” Mobitex is 
a packet network that originated in 
Sweden. Sweden, Norway, Finland, 
Canada and the United States have 
Mobitex systems, and the United King- 
dom will have the system in 1991, he 
said. “By 1992, the United States will 
have more than 500 base stations, but 
that number may grow to 1,000 in the 
not-to-distant future,” he said. 

“A trend in mobile data is away from 
analog and toward digital environment,” 
Galleli said. The Mobitex system uses 
low-power transmitters and reuses fre- 
quencies in a given area. The network 
carries only data, offers message secu- 
rity and includes mailboxes and group 
messages. 


When you buy reconditioned channel elements and crystals 


DO YOU GET ALL 
YOU PAY FOR 


Some companies just put in a new crystal and 


return the element to the customer. 


At ICM 


YOU CHOOSE 
the services 
you want! 


» Repair element only 

+ Install crystal 

+ Expedited service 
(additional charge) 

+ Evaluate element and 
quote cost of repair 

+ Printout of crystal 
temperature curve 

* Large quantity 

pricing and delivery 

time 


Here are a few of the important 
services you get from ICM 


Call or Fax TOLL FREE for 
additional information 


1 Each element is tested for 
trimability and RF output 

before and after temperature 

compensation check. 


a If required compensation com- 
ponents are changed to match 

the temperature curve of 

the crystal. 


matches original performance 
specifications 


INTERNATIONAL CRYSTAL MFG. CO., INC. 


701 W. Sheridan, P.O. Box 26330 Oklahoma City, OK 73126-0330 
All 800 MHz elements are (405) 236-3741 TOLL FREE 1-800 426-9825 FAX 1-800 322-9426 
aged for one full week to 


minimize aging in the field. 


3 Each change requires repeated 
testing in computer controlled 
temperature chamber so element 


38 Mobile Radio Technology November 1990 


ICOM 
Gan Open the Door 
 JOANYour | 
ommunication Needs 


‘ a 4 Mobile and Public Safety Equipment 

4 Complete UHF and VHF Systems 

~ Custom, OEM & Intrinsically Safe Equipment 

iy di Single Sideband / HF Equipment 

Short & Long Range Communications 

Government Sales & Rental/Lease 

Immediate Product Availability 

Professional Sales Staff 
Nationwide Service Centers 


ICOM America, Inc. 

2380 - 116th Ave. N.E, Bellevue, WA 98004 
(206) 454-8155 

All stated specificabons are subject lo change without notce 
or obligahon. AR ICOM rachos exceed FOC 
fequiabons limiting spunous emmssions. CORPIRGGO 
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Art McDole, retired director of communi- 
cations for Monterey County, CA, received 
APCO's Rhett McMillian Award. 


The packet switched system, he ex- 
plained, has five levels of hierarchy: 
¢ mobile level or terminal level 


* base station level 

© local switch 

® regional level 

® national level 

The system is redundant and operates 
at 8,000 bits per second, he said. 

Trunked radio—Putting together a 
trunked radio system involves much 
preparation and execution, according to 
panclists at the “Considerations for Ac- 
quiring a Trunked Radio System” 
session. 

Trunking considerations include for- 
mal planning and consultation with ven- 
dors and others. Site preparation, com- 
puter software and three-dimensional 
propagation path charts are fundamen- 
tal tools in developing trunking systems, 
according to panelist Eric Broviak of 
Geuga County, OH. (See “Use Digit- 
ized Terrain Data To Plan a Repeater 
Site,’ August 1989 MRT, for more in- 
formation on computer software and 
three-dimensional path profiles.) 

The use of consultants was contrast- 
ed by Frederick G. Griffin of Lynch- 
burg, VA. Griffin explained that some 


companies can draw on internal exper- 
tise while others may need the help of 
outside resources in considering all 
phases and angles of developing and im- 
plementing a trunked system project. He 
explained: “Trunk radio requires a mul- 
tidiscipline business approach.” 


Awards 

Art McDole, retired director of com- 
munications for Monterey County, CA, 
received APCO's Rhett MecMillian 
Award in recognition of his efforts to 
promote APCO and public safety. He 
was presented with a plaque and a com- 
memoration scrapbook at APCO's clos- 
ing banquet. McDole serves as an 
editorial advisory board member for 
MRT. 

Next year’s APCO conference will be 
Aug. 11-15 in Tulsa, OK. Information 
about the conference is available from 
APCO at P.O. Box 669, New Smyrna 
Beach, FL 32170-0699; 904-427-3461. 
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Three good reasons for selecting Cardion products 


4 


@ CCITT Compatible 


Cardion Electronics, Inc. 
895 Waverly Avenue 
Holtsville, NY 11742 

Tel: 516/289-6200 

TWX 510/228-2653 

FAX 516/475-3568 
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As a leading manufacturer of FM 
Analog Point to Point Radios and FM 
—FDM Multiplex since 1950, we can 


address your system requirements 
with in-house capabilities. 


Such as: 


e@ Computerized Path Design 
e FCC Licensing Assistance 
@ Emergency Restoration Units 


©5 CARDION ELECTRONICS INC 


Member of Ferranti International 
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with option 


Now you can retain needed service monitor 
functions and perform cellular mobile tests 
as well, all with the FM/AM-1500. 


IFR offers an option to the popular FM/AM-1500 

for the testing of cellular mobile telephones. The 
FM/AM-1500 with options 08*, 09 and 10 will facilitate 
the testing of cellular mobile radios in a manual test 
mode as well as in a cell site simulation mode. 


Capabilities include: 
Manual command execution** 


Mobile and cell initiated call processing functions 
Our continued growth has created openings for Engineering Hand-off simulation 
Professionals. Please contact /FR for information. : 

Automatic test 


‘be Control unit test** 
’ best iis Printer port. (For outputting status or test results to 
cost a line printer) 
Ffocti p 


*Option 08 — Installed internally within FM/AM-1500 


= **Per AMPS-May, 1983 specifications 
y/ (XL 4 IFR SYSTEMS, INC. 10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 


Phone 316/522-4981 / TWX 910-741-6952 / FAX 316/524-2623 
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Specialized mobile radio 
makes ready for the 1990s 


High-power, single-site analog SMR systems may give way to multisite, 
low-power digital ‘ESMR’ systems. The coexistence of SMR and ESMR 
systems and ESMR population coverage are issues yet to be settled. 


Figure 1. This example shows a city within a four-county 
metropolitan statistical area (MSA), a designation used by cellu- 


lar carriers to define a system location. 


By Robert C. Shapiro, P.E. 


The specialized mobile radio (SMR) 
industry is poised for major changes. 
Two FCC rule waiver requests that have 
been granted and a third that is pend- 
ing offer methods for improving 
800MHz and 900MHz spectrum use to 
an optimum level. 

New York-based Ram Mobile Data 
and Millicom were granted waiver re- 
quests and have started to build nation- 
wide 900MHz trunked systems designed 
for data communications. The FCC al- 
lowed Ram to take what normally is a 


Shapiro is a systems engineer with Decibel Prod- 
ucts, Dallas. He is a member of the technical com- 
mittee of the American SMR Network As- 
sociation, 


10-channel block of 12.5kHz-spaced 
channels at one site and split them for 
use at more than one site. 

With what is in some ways an even 
more ambitious proposal, Fleet Call, 
Bloomfield, NJ, has applied for a waiver 
involving its currently licensed 800MHz 
SMR channels in six metropolitan 
areas: Los Angeles, San Francisco, Dal- 
las, Houston, Chicago and New York. 
The waiver application requests authori- 
ty to implement a new approach to 
trunked two-way mobile radio using a 
digital format. 

After Fleet Call filed its application 
in April, many entities, including man- 
ufacturers, other SMR system operators, 
cellular telephone system operators, 
trade associations and FCC-designated 
frequency coordinators for various ra- 
dio services, filed comments and asked 


Figure 2. For enhanced specialized mobile radio, the example 
four-county area is an ‘ESMR.’ The area covered by an ESMR sys- 
tem is an ‘enhanced geographic area’ (EGA). 


Fleet Call to clarify some aspects of its 
request. Responding, Fleet Call revised 
its waiver request in June. FCC action 
on the revised application is pending. 


Buzzwords 

The buzzwords for this new approach 
are “enhanced specialized mobile radio" 
(ESMR) and “enhanced geographic 
area’ (EGA). 

The FCC licenses cellular mobile tel- 
ephone carriers to place transmitters at 
various locations within their metropoli- 
tan statistical areas (MSAs). Fleet Call 
seeks similar permission to place trans- 
mitters at various locations within 
ESMRs. 

Cellular carriers may use the same 
frequencies at different sites within an 
MSA, provided the frequency reuse ar- 
rangement does not cause interference 
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We'll assist you in dev 

that is truly your own. For instance 
portable radio by your side, ir 

way to the top. It’s easy to use a / WU Clear, c 
communication. You can choose selective call functions 
with the keypad and never be bogged down by its compact, 
yet durable, case. 


For employees on the move, our portable offers proven 
performance. And, for businesses on the move, our entire 
product line will take you to new heights in the 
communications field. 


Options and accessories to meet your unique needs -- 
i what keeps Kyodo West a respected name in mobile 


(AAA RETA 
(800) 535-2 
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COUNTY 
B 


Figure 3. The EGA is served by microcells, a term for multiple 
low-power, low-antenna ESMR transmitter sites. Frequencies in 


one cell may be reused at a distant cell. 


within their own system or to other sys- 
tems. Fleet Call seeks similar frequen- 
cy reuse for its ESMR systems. 

Frequency reuse multiplies the num- 
ber of users who may operate radios in 
the same ESMR at the same time. 

Time division multiple access 
(TDMA) digital modulation multiplies 
the number of users who may operate 
simultaneously on the same channel. 
The use of low-power transmitters and 
TDMA modulation helps to prevent in- 
terference to other systems and within 
the ESMR system. But TDMA two-way 
radios are not compatible with analog 
radios presently in use. 

Figure | on page 42 shows an exam- 
ple of a four-county MSA that contains 
a major city. Figure 2 on page 42 shows 
the outline of an EGA that embraces the 
city and interstate highways that carry 
traffic to and from the MSA. Such an 
EGA resembles a cellular carrier's cel- 
lular geographic service area (CGSA) 
as defined in Part 22 of the FCC rules. 

The EGA defines an interference-free 
operational area where ESMR base sta- 
tion transmitters do not defiver interfer- 
ence to mobile units on frequencies as- 
signed to other SMR systems or ESMR 
systems, 

The EGA consists of frequencies in 
coverage cells. The same frequencies 
might be used by more than one cell. 
Figure 3 above shows that an ESMR 
might use a number of cells to cover the 
EGA. 

Certain techniques are required to de- 


270° 


180° 


Figure 4, The Carey contour’s smooth shape results from predict- 
ing coverage along only eight radials. A 39dBy Carey contour may 


be used for interference predictions. 


fine the areas within the ESMR (re- 
member, ESMR is a parallel term to the 
cellular MSA) and the EGA (cellular 
parallel: CGSA). 

The ESMR might be calculated using 
MSA or population data, similar to the 
way it is done in the cellular industry. 
Such a calculation allows for an opti- 
mum use of frequencies in a heavily 
populated area. 

The Carey method could be used to 


The purpose of defining 
the EGA is to identify 
base station locations 

within an interference-free 
zone. 


define a 39dBy coverage contour for the 
EGA, based on proposed and actual 
transmitter sites, transmitter powers and 
antenna heights. (See Figure 4 above.) 
The Carey method was developed in the 
1950s to describe the coverage areas for 
improved mobile telephone service 
(IMTS) under Part 22 rules. The cover- 
age contours are calculated using tables 
based on the 1S0MHz band and modi- 
fied for use with 800MHz and 900MHz 


frequencies. The contours generally are 
drawn on U.S. Geological Survey 
topographical maps. 

Creative antenna system configura- 
tions using side-mounted antennas and 
offset patterns allow coverage to be 
shaped to avoid interference among sys- 
tems and cells. But the contours do not 
show how frequency reuse should be 
implemented. 

The purpose of defining the EGA is 
to identify base station locations within 
an interference-free zone. Using census 
data and the EGA, the percentage of 
ESMR population covered by the EGA 
can be calculated, The EGA establish- 
es a precedent for site propagation 
coverage and transmitter effective radi- 
ated power (ERP) levels. 


Design tools 

Once the ESMR is identified and the 
EGA is established, frequencies are al- 
located to allow reuse with the greatest 
efficiency. Propagation analyses and a 
proper antenna system design help to es- 
tablish the reuse pattern. 

Propagation analyses usually are 
made with a computer model. They re- 
veal coverage patterns that are close to 
what actually may be expected from the 
operating system. They help to establish 
whether any two sites using the same 
frequency would have overlapping 
coverage, which is to be avoided. 

Directional antennas and the side- 
mounting of omnidirectional antennas 
may help to create interference-free sys- 
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tems. Low-loss combiners and efficient, 
multiple-signal amplifiers (class A or 
AB) allow the maximum allowable sig- 
nal to be broadcast through the antenna 
system, 

FCC rules require 70 miles to sepa- 
rate co-channel SMR transmitter sites 
in most parts of the country, 105 miles 
in a few areas, including Southern 
California. To protect ESMR systems, 
Flect Call asks that new and existing 
high-power (1000W ERP) SMR sys- 
tems be restricted from moving existing 
transmitter sites and placing new high- 
power transmitter sites close enough to 
an EGA to cause interference. Existing 
trunked systems adjacent to the new 
ESMR may have to reduce ERP to be 
compatible with the new co-channel 
digital radios. 

Interference that may be delivered to 
an ESMR channel could affect more 
than one user because, with the use of 
TDMA, each channel has the potential 
to carry four or more voice circuits. 

Because proposed ESMR base station 
power would be limited, the request 
specifies that they could be placed as 
close as 48 miles to co-channel SMR or 
ESMR base stations. ESMR base sta- 
tion ERP is specified at 1OOW, instead 
of 1,000W, because the use of multiple 
sites reduces the distance between the 
mobile unit and the base station even at 
the boundaries of the EGA. 

The ESMR proposal pending before 
the FCC specifies how an ESMR and 
an EGA should be defined technically, 
but it does not mention 39dBy contours. 
The 39dBy signal level is the guideline 
for reducing interference between co- 
channel users. It is required for cellu- 
lar system designs and might be re- 
quired for the new ESMR systems. 

Among the questions to be answered 
as ESMR technology evolves are: 

© Is the 39dBz contour an accurate 
measure of interference? 

* Will the FCC allow cellular-type 
system designs to be used under Part 90 
private radio rules? 

* How are EGAs going to be 
defined? 

¢ How will the population to be 
served by the system and its coverage 
area be defined? 

The answers will allow all radio com- 
munications industry participants to 
benefit from the results of ESMR 
development. sae 
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Digitally coded squelch: 
What makes it work—or fail 


Part 1—Digitally coded squelch systems are widely used, but many 
technicians do not know how they function. Understanding codeword 
construction helps to unravel some of the mysteries. 


By Mark Nadir 


Squelch circuits mute radio receivers 
until they receive an RF signal, thus 
preventing the operator from having to 
hear background noise. 

Coded squelch also blocks unwanted 
signals. When used on a shared chan- 
nel, coded squelch relieves the opera- 
tor of having to listen to other compa- 
nies’ or agencies’ communications while 
awaiting a message intended for him. 

Community repeaters use coded 
squelch to separate user groups and to 
prevent noise and intermodulation inter- 
ference from being rebroadcast. 

Continuous-tone coded squelch 


Nadir specializes in the design of digital radio 
communication systems. He is president of 
Globestar Technology, Ft. Lauderdale, FL. (Tele- 
phone 305-763-1569.) 


Fe = carrier frequency 
Fie = intermediate frequency 


Fo = 157.700MHz 


Fro = 168.400MHz 


Figure 1A—High-side local oscillator Injection. A slight increase 
(4) In the carrier frequency results in a decrease in the inter- 
mediate frequency. ve = Fio — (Fc + A)] The polarity of the 


digital data is 


Fig = 10.70MHz 


(CTCSS) uses audio frequencies below 
300Hz. A single tone is assigned to each 
user or group of users. A decoding de- 
vice in a radio switches on its speaker 
when the proper tone is received. Filters 
in the audio amplifier attenuate the tone 
to make it less noticeable to the user. 
Because the tones are below the 300Hz- 
to-3,000Hz audio speech band, they are 
referred to as subaudible, even though 
they are within the range of human 
hearing. 

Examples of commercial CTCSS are 
the Ericsson-GE Channel Guard and the 
Motorola Private Line squelch. 

Digitally coded squelch (DCS) uses 
subaudible frequencies, too, but there 
are more differences than similarities 
between DCS and CTCSS. Neither sys- 
tem is particularly simple, as evidenced 
by the number of revisions that vendors 
have made to DCS and CTCSS prad- 
ucts. Field modifications, product 


tal data is 


Fe = 157.700MHz 


recalls, dissatisfied customers and 
downgraded performance specifications 
dot the record of squelch system 
manufacturing. Getting the software 
right is the least complicated aspect of 
product design. 

With CTCSS, a single. low-level 
subaudible tone is superimposed con- 
tinuously with the voice on the FM car- 
rier, The Electronic Industries Associ- 
ation has listed 37 tone frequencies in 
its CTCSS standard. Some manufactur- 
ers have added one or more tones to the 
list; others use continuously variable 
tone generators to allow any frequency 
within the subaudible range to be used. 
In any case, the number of usable codes 
is limited by the capacity of decoders to 
differentiate between them. Common- 
ly, only about half of the EIA tones may 
be used on the same channel. The EIA 
divides its list into two groups as an aid 
to code selection. 


Fro = local oscillator frequency 
4 = incremental Increase 


MIXER 


Fir = 10.7MHz 


Fio = 147,000MHz 


Figure 1B—Low-side local oscillator injection. A slight increase 
(4) in the carrier frequency translates to a positive shift In the 
IF pis npn emg + A) — Fio] The polarity of the digi- 


Figure 1, This arbitrary diagram of the first mixer of a hypothetical VHF radio receiver with a first IF of 10.7MHz shows how high-side 
local oscillator injection reverses DCS signal polarity. Low-side injection leaves the DCS signal polarity unchanged. Thus, receiver 
and DCS circuit designs are closely related. 
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PORTABLE RADIO 
COMMUNICATIONS | 


fe — 


—even under protective 
suits or breathing 


apparatus. 

Use the Ear-Mike with a portable 
radio to ensure uninterrupted two-way 
communications at critical moments. 

As you speak, the vibrations from 
the voice box (larynx) carry to the 
inner ear where they are picked up by 
the Ear-Mike and transmitted via the 
portable radio. A variety of ingenious 
push-to-talk switches leave the hands 
free to do other work. And, these voice 
transmissions are remarkably clear, 
even when whispering. 

The Ear-Mike is ideally suited for 
discreet communications in investiga- 
tive or security work. SWAT teams stay _ the day, may even help save a life. For 
in communication with weapons atthe —_ information write Telex, 9600 Aldrich 
ready. Emergency paramedics and res- Avenue South, Minneapolis, MN 55420. 
cue workers transmit while their hands 


TELE X. 


Circle (39) on Fast Fact Card 
48 Mobile Radio Technofogy November 1990 


are busy with other work, and commu- 
nications by firefighters or Haz-Mat 
personnel are not hampered by protec- 
tive suits or breathing apparatus. 
Ear-Mike—for hands-free, con- 
tinuous two way radio communications 
at the critical moments—may help save 
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In contrast, DCS uses a 23-bit digi- 
tal “word” with a capacity of 83 
codewords. All may be used on the 
same channel. 

The codeword repeats cyclically ev- 
ery I7lms and concludes with a 180ms 
burst of turn-off code—a 134Hz tone. 
Because the signaling format is digital, 
the bandwidth the DCS signal occupies 
is substantially greater than that re- 
quired for CTCSS. In fact, “DCS” 
might just as well stand for “‘direct cur- 
rent squelch” because the occupied 
spectrum includes frequency compo- 
nents beginning at de. 


Conventions 

The use of binary signaling requires 
the DCS codeword’s encoded Is and Os 
to be converted into an analog signal to 
modulate the FM carrier continuously. 
To implement the conversion, a conven- 
tion regarding the binary DCS format 
has been developed. 


...there is a ‘polarity’ 
associated with digital 
squelch signals. 


The filtered binary waveform direct- 
ly modulates the FM carrier such that 
a binary | corresponds to a positive car- 
rier frequency shift relative to the un- 
modulated carrier. Similarly, a binary 
0 corresponds to a negative carrier fre- 
quency shift. 

These positive and negative carrier 
shifts imply that there is a “polarity” 
associated with digital squelch 
signals—and that is the case. In fact, this 
convention brings the entire design of 
the transmitter and receiver into scruti- 
ny, something unheard of in the design 
of tone squelch (CTCSS) systems. 

Figure | on page 46 is an arbitrary 
diagram of the first mixer of a hypothet- 
ical VHF radio receiver with a first in- 
termediate frequency (IF) of 10.7MHz. 
The proposed receiver is tuned to 
157.70MHz using either high-side local 


VHFPQ Radio 


Jery High Performance and Very 
digh Quality in a VHF system. 
‘hat’s what you want...that’s what 
rou get with VHFPQ Radio from 
<ELM Communications. 


A dvanced Features 

30th the new RMV60B mobile and 
he revolutionary RSP500 portable 
hare the same advanced technology 
ind features. 


DCS is compauble with DPL © , 4 trademark ot Motorola, Inc 


Continuous Track Tuning allows 
for access to the full 148-174 
MHz bandwidth with virtually 
no degradation. 


Both offer built-in Digital Coded 
Squelch (DCS)* as well as 
CICSS: 


They feature RELM 
Communications’ Instant 
Priority™ button. Just one touch 
of the Instant Priority™ button 
puts either radio in its highest 
priority channel at the highest 
power level available. 


* Fast Scan technology allows both 
radios to scan their channels at 
a rate of up to 40 channels per 
second. 


* Both are synthesized and 
ruggedly built using SMD 
technology and 
aluminum chassis’ to better 
withstand higher levels of shock 
and vibration. 


The RMV60B has 1-45 channels which 
can be programmed into four separate 
scan areas with a priority channel for 
each area. The RSP 500 has 20 channel 
capability and a reversible display. 


When you need a VHF system that has 
power, quality and compatibility... 
look for VHFPQ Radio, from RELM 
Communications! 


REVM 


COMMUNICATIONS 

7707 Records Street 
Indianapolis, Indiana 46226 
(317) 545-4281 
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The RSP500 features a unique 
alpha-numeric reversing display 
so you will always be able to 
read it right side up no matter 
how it is being used. In normal 
operation, the RSP500 reads 
from the front. When belt 
mounted with the optional 
remote speaker/mic, the display 
reverses itself so even though 
the radio is facing away from 
you, the display is still readable. 


oP Pluss 


oscillator (LO) injection (see Figure LA) 
or low-side LO injection (see Figure 
1B). 

Censnerere} For high-side injection, a positive in- 
cremental carrier shift results in a nega- 
tive shift at the mixer output. Thus, by 
using high-side injection anywhere in 
the receiver, the polarity of the DCS sig- 
nal is inverted by the mixer and the es- 
tablished convention is violated. 

The polarity convention is important 
because 41 of the DCS codewords are 
binary inverses of another 41. Thus, 
those radios that flip the receiver sec- 
ond LO injection to avoid spurious 
responses must provide a method to in- 
vert the DCS signal polarity. 

All digital squelch decoders include 
some method to logically invert the 
received DCS signal polarity. Typical- 
ly, the method takes the form of a jum- 
per on the DCS encoder-decoder. 

Such an arrangement works fine with 
most radios. But care must be taken 
with some of the wideband radios now 
coming into production. These radios 
Figure 2. Modulo-2-arithmetic long division may be used to calculate Golay codes. may flip the second injection oscillator 
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Feature packed, Automatic 
SC Bees Telephone Interconnects 


ve 


BATA SIGNAL, INC. 
panama towne koe communes u tee waper tome fdr matey ATi-300 
7 (a 


AUTOMATIC TELEPHONE INTERCONNECT Maes 


Three quality interconnects, CHOOSE THE MODEL THAT FITS YOUR NEEDS 


packed with all the features used The ATI-100 has regenerated DTMF or pulse dial, direct-voice 
most often, at prices you can dispatch, busy channel inhibit and transorb lightning protection. 


afford. All are dip-switch pro- The ATI-200 has all of the features of the ATI-100 and adds Toll- 
grammable, and will operate full, restriction, multiple digit access and is microcomputer controlled. 


half-duplex, or simplex, and The ATI-300 can be used as an interconnect, paging terminal or 
come in desk-top or rack-mount control station. It is completely dip-switch and keypad program- 
enclosures. The simplex models mable, and all features are standard. The ATI-300 provides 35 
provide digital voice delay. programmable ANI-s, verified positive disconnect, 2-tone page, toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page, and three 
DATA programmable relays. Priced from $249 to $595. 


SIGNAL 2403 Commerce Lane Telephone: 912-883-4703 
INCORPORATED Albany, Georgia 31708 Toll Free: 800-652-9296 
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WE HEAR YOU. 


LOMMUNIGAtIONS 


In fact, we've been listening for more than 15 years. That's how long Royal's Business Guard® 
insurance program has been serving the needs of the mobile communications industry. So 
we're attuned to coverage needs that are changing as quickly as the industry itself. We 
provide custom-tailored protection for the unique risks and exposures of your business. 

In addition to basic coverage options, we designed 
coverages specifically for you. Protection for: * Pagers, mobile phones and two-way radios 
owned by you. * Towers, antennas and transmitter equipment. * Property of others in your 
charge. * Test equipment and tools. Business Guard also features a valuable dividend plan, 
which last year returned to its policyholders 6.1% of their premiums.* 

For more on how you can benefit from Business 
Guard protection, contact your local Royal agent or write us at 9300 Arrowpoint 
Boulevard, Charlotte, N.C. 28217-5599, (Attention: AGM). We'll be glad to lend an ear. 


*Dividends cannot be guaranteed and can only be paid upon declaration by Royal's Board of Directors. 


; Royal Insurance 
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Two-Way Talk 
is Cheap. 


DEALERS WANTED 
FOR NADY VHF TRANSCEIVERS! 


Nady Systems is in the handheld two-way radio business in a big way— 
and now we're looking for dealers to help us get the word out. Nady’s 
powerlul and versatile VHF two-way radios are compact. boast multichannel 
capability, rechargeable batteries, flexible rubber duck antennas and other 
durable features...in fact, they practically speak for themselves! 


YOUR CHOICE $149 


Nady EasyTalk 


VHF-40 
+ 5 watts, 6 channel Nady EasyTalk 
capability VHE-30 


* Synthesized 
channel selection 
¢ Range 5 to 7 miles 


¢ Ultra compact and 
lightweight, only 
15 oz. 

* 5 watts, 4 channel 
capability 


* Range 5 to 7 miles 


Nady EasyTalk VHF-20 
* Fits easily in pocket 

* 2 watts, 2 channel capability 
+ 2 mile range 

* Includes stainless steel belt clip 
and carrying case 


ADI 


SYSTEMS, 
Ic. 


Contact: 
Nady Systems, Inc. 
6701 Bay Street 
Emeryville, CA 94608 
415/652-2411 
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dynamically and automatically as they 
are tuned to different receive channels. 
If so, they require equivalent adaptabil- 
ity from the DCS decoder logic. 

Along similar lines, certain transmit- 
ter modulator designs may require the 
capability to invert the encoded DCS 
signal. 


Codeword structure 

Digital squelch uses a 23-bit 
codeword transmitted at [34bps to im- 
plement a subaudible signaling system. 
The number 23 has special significance. 

In about 1955, M.J.E. Golay con- 
cluded his search for “perfect’’ codes 
with the construction of the code that 
bears his name. The Golay code is “‘per- 
fect” in that it is capable of detecting 
and correcting ary combination of three 
or fewer errors found in the codeword. 


...the Golay code is one 
of only two known perfect 
binary codes... 


The Golay code is one of only two 
known perfect binary codes having this 
capability over their code fields. (The 
other is the Hamming code.) Despite 
this capability, most DCS decoders do 
not use the error-correction feature. In- 
stead, they rely upon the minimum dis- 
tance between adjacent codes, which is 
a property of the Golay code set. 

The distance between any two 
codewords is the number of bits that are 
different. Consequently, the minimum 
distance for the code set is a measure 
of how different each codeword is from 
every other codeword. For the Golay 
code, the minimum distance is 7 bits. 
Restated, seven or more errors must oc- 
cur before a given codeword could be 
decoded, erroneously, as another. 

The Golay code is known as the 
(23,12) binary code because it is 23 bits 


—eeeee 


Don't worry. 


The beauty of Standard’s new 
GX2000 is more than skin deep. 

Its solid metal-frame con- 
struction, surface-mount circuit 
boards and tough polycarbo- 
nate case means it can take a 
pounding day after day. But its 
sleek, low-profile design means 
it will look good no matter 
where you put it. 

The 18-channel GX2000 
proves you can have brains and 


beauty. Because in addition to 
features like 25 watt output and 
wide-band operation, you get 
built in tone signalling for pri- 
vate channel capability, field 
programming and simple one- 
cable cloning. 

The new Standard GX2000 is 
one tough little beauty. To find 
out just how tough, contact 
Standard or your'nearby Stan- 
dard representative, 


G Standard 


» Communications 
P.O. Box 92151 
Los Angeles, California 90009-2151 
Telephone: (213) 532-5300 


Represented in Canada by: 
Cardon Communications, Hamilton, Ontario 
416/527-1040 
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long and it contains 12 bits of data, The 
remaining 11 bits are the parity check- 
bits that provide redundancy and guar- 
antee the distance between codewords. 

The Golay code is a cyclic code. A 
cyclic code has a property such that 
shifting a codeword cyclically produces 
another codeword. This is a useful fea- 


ture because shift registers can be used 
for encoding and decoding purposes. 

Linear binary codes are characterized 
by a generator polynomial that is com- 
pletely adequate to create the codeword 
from the data field. There are two 
equivalent generator polynomials for the 
Golay code. They are: 


g(X) = 1+ X27 + X44 X54 Xo 4+ 
xo + Xl 

or 

g(X) = 1+ X+ X59 +X + X74 xX? 


+ Xi 


The exponents of the X coefficients 
may be looked at as taps on a shift reg- 
ister. Encoding could be accomplished 
by an ll-stage shift register with feed- 
back connections given by either poly- 
nomial. But because the data field is 12 
bits long, the use of a 12-bit shift regis- 
ter is preferred. 

Taking advantage of the cyclic prop- 
erty of the (23,12) code, the taps for a 
12-bit shift register implementation can 
be calculated quickly. The generator 
polynomial for any cyclic code must be 
divisible by XY + 1, where N is the 
length of the codeword. (It is this prop- 


——————+_ DIRECTION OF SHIFT 3=9—————_> 


Figure 3. A Golay code encoder that uses a 12-bit shift register. The 12 bits of data 
are loaded into the shift register. Then the shift register is shifted to the right 11 times 
to generate a complete codeword. 


What Really Turns You On 


The "Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio . . . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


How's that for a turn on? 


For completely HANDS-FREE, RELIABLE RADIO 
COMMUNICATIONS, get turned on by our “Smart Vox". 


ey 


Contact: 


seccom 


CORPORATION 
1400 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 965-8020 
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Forget 
the Sinclair 
Warranty. 


Chances are you won't use it. 
We design and manufacture our products 
to specs so tough, we bet you'll never have to discover 
that our two-year warranty is the best in the business. 


Here's a partial list of the full-spectrum line of products the Sinclair Warranty doesn't need to protect: 
antennas, transmitter combiners, receiver multicouplers, duplexers and cavity filters. 


A Tradition of Innovation 


SINCLAIR 


Sinclair Radio Laboratories Inc. 675 Ensminger Road, Tonawanda, NY 14150, Phone: 800-288-2763, 716-874-3682 
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Table 1—The bit pattern for all the DCS codes and their logical inverses. 


DCS CODE 


023 
025 
026 
O31 
032 
043 
047 
051 
054 
065 
071 
072 
073 
074 
114 
115 
116 
125 
131 
132 
134 
143 
152 
155 
156 
162 
165 
172 
174 
205 
223 
226 
243 
244 
245 
251 
261 
263 
265 
271 
306 
311 
315 
331 
343 
346 
351 
364 
365 
371 
411 
412 
413 
423 
431 
432 
445 
464 
465 
466 
503 
506 
516 
532 
546 
565 
606 
612 
624 
627 
631 
632 
654 
662 
664 


BINARY CODEWORD 


100 
110 
o11 
011 
110 
110 
111 
001 
110 
010 
111 
010 
100 
000 
oll 
101 
ooo 
111 
010 
111 
101 
111 
101 
ool 
i100 
111 
011 
011 
ool 
101 
ool 
110 
011 
i111 
001 
100 
110 
101 
111 
010 
ool 
001 
000 
111 
010 
101 
101 
000 
110 
011 
110 
oll 
101 
111 
ooo 
101 
1il 
111 
001 
100 
000 
111 
oll 
100 
oll 
000 
011 
110 
110 
o11 
101 
000 
ooo 
ooo 
010 
101 
111 
o11 
100 
ool 
011 
ool 
001 


011 
111 
101 
111 
101 
110 
101 
010 
100 
ool 
001 
oll 
110 
111 
110 
oll 
001 
011 
011 
001 
101 
010 
100 
101 
111 
100 
101 
111 
011 
001 
110 
ooo 
oll 
010 
111 
111 
111 
000 
100 
100 
111 
101 
110 
110 
111 
001 
oll 
101 
000 
000 
110 
100 
001 
oo1 
101 
111 
000 
110 
011 
001 
110 
000 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


000 
000 
000 
000 
ooo 
ooo 
ooo 
ooo 
000 
000 
000 
000 
000 
ooo 
001 
001 
001 
ool 
ool 
001 
ool 
ool 
ool 
001 
001 
ool 
ool 
001 
ool 
010 
010 
010 
010 
oll 
010 
010 
010 
010 
010 
010 
011 
011 
011 
011 
011 
oll 
o11 
o11 
011 
oll 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
101 
101 
101 
101 
101 
101 
110 
110 
110 
110 
110 
110 
110 
110 
110 
111 
111 
111 
111 
111 
111 
111 
iil 


INVERSE CODE 


047 
244 
464 
627 
051 
445 
023 
032 
413 
271 
306 
245 
506 
174 
712 
152 
754 
365 
364 


412 
115 


erty that made the code cyclic in the first 
place.) Thus, 


A(X) = g(X)(X + 1) 
Using the first polynomial, 
A(X) = X!2 +X" + XO + XP + XH 
+ X5 +X? 41 


The long division is shown in Figure 
2 on page 50. Notice that the calcula- 
tion is modulo-2-arithmetic, | + 1 = 
0 or, logically, an exclusive OR func- 
tion. There are no negative coefficients 
in modulo-2 arithmetic. 

Figure 3 on page 54 shows the logic 
implementation for the encoder. The 12- 
bit codeword is loaded once into the 
shift register. The shift register is rotat- 
ed to the right. Because the code is cy- 
clic, the shift register’s original contents 


Although DCS systems use 
the (23,12) Golay code, 
several restrictions are 

placed on codeword 
selection. 


reappear every 23 shifts. Table | at the 
left shows the bit pattern for all the DCS 
codes and their logical inverses. 

Although DCS systems use the (23,12) 
Golay code. several restrictions are 
placed on codeword selection. 

First, to reduce the number of bits in 
the data field, three of the 12 bits are 
fixed. The remaining nine bits are 
represented by a three-digit octal (base 
8) code. Figure 4 on page 58 represents 
the octal code graphically. 

With the 12-bit data field of the (23,12) 
code, it would seem that 2" or 4,096 
codewords would be possible. But the 
same codeword appears in 23 different 
phases as it is sent sequentially. 

As shown in Figure 4, an observer 
watching DCS codeword 331 would see 
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SMALLER IS 
SMARTER 


Sinclair's new 
SRL-441 antenna 


What you see 
is wtiat you get 


Actual Size: 


Very small 


O With a 200 MHz 
bandwidth that covers 
verything from 800 MHz 
conventional to 900 MHz 
data frequencies. 


O For trunking, conventional, 
multipoint, and paging 
systems. 


O Negligible wind load and 
impervious fo ice. 


O Eliminates multiple 
antenna iivenioces for 


various 800-900 MHz 
radio services. 


Very smart. 


A Tradition of Innovation 


Sinclair Radio Laboratories, Inc., 675 Ensminger Road, Tonawanda, 
New York 14150, U.S.A. / Phone: ( (800) 288-2763, (716) 874-3682 
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BIT23 


DCS CODE 331 01 | 000 


2 1 


DCS CODE 331 + 1 


DCS CODE 331 + 2 


0 7 


DCS CODE 331 + 3 


3 0 


NQoean-o 


the octal codes 10764331, 03721545, 
07643312, etc. The selection of the DCS 
codeword 331 includes 23 other phases 
of the same code. This limits the maxi- 
mum codeset size to 178 possible codes. 
Certain codes, such as those com- 
posed of all Is and all Os, convey no in- 
formation. Other codes have equally un- 
desirable properties. Ultimately, the 
codeset is reduced to 83 usable codes. 
Although no proof was offered, previ- 
ously it was stated that 41 DCS 
codewords are logical inverses of other 
codes. This can be seen by referring to 
Figure 4. For example, inverting the bit 
pattern for DCS code 331 in the third 
phase yields the DCS code 465. Table 
1 can be used to verify the result. 
The encoder diagrammed in Figure 3 


23,12 CODEWORD 11 CHECK BITS 


DCS CODEWORD | 11_ CHECK BITS wi, 


7 
11; 110 


7 
{10 | 001 | 111 | 101 | OOO | 110 | 110 | O10 | 


i 
{00 | O11 | 111 | O10 | OO1 | 101 | 100 | 101 | 


6 
{00 | 117 | 110 | 100 | O11 | O11 | 001 | 010 | 


1 3 4 


DCS CODE 331+3 | 11 000 | 001 | on | 100 : 100 110 101 | 
4 


12 BITS DATA 
FIXED 
Q9BITS DATA | 


CODE — 
1100|_ 3-DIGIT DCS OCTAL | 


6 4 


100 ; O11 | O11 
Peg) eg 


2 1 5 4 5 


4a 3 3 1 2 


Figure 4. A graphic representation of the 
octal code. To reduce the number of bits 
in the data field, three of the 12 bits are 
fixed. The remaining nine bits are 
represented by a three-digit octal (base 8) 
code. 


is completely functional, provided it is 
clocked at the proper baud rate. The en- 
coding task is equally simple for a 
microprocessor. 


DCS signal spectrum 

Because the 23-bit DCS codewords 
are repetitive, the encoded signal band- 
width consists of an infinite number of 
spectral components occurring every 
5.8Hz. Because all DCS codewords are 
23 bits long, an odd number, the spec- 
trum contains a de component. 

Most of the DCS codewords’ spectral 
power lies in a bandwidth from 6Hz to 
41Hz, although several codewords have 
a majority of their energy concentrated 
above the ninth harmonic at 53Hz. 
Thus, an encode lowpass filter must be 
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Neutec and Ranger have joined together to form a new world-wide organization of professionals 
in radio communications. 

Neutec’s strength in engineering and marketing tied to their commitment to excellence in product 
value and performance have been the primary catalysts in developing their strong world dealer 
organization, 

These Neutec strengths combined with the financial and world organizational strength of the 
Ranger manufacturing and product support facilities mean one thing ... 

A New Power in the Engineering, Manufacturing, Marketing, and Support of ge a 
RF Communications. ——s = 


Ranger, headquartered in Taipei, Taiwan has 
facilities located in Spain, Britain, Australia, 
Malaysia, and the United States. 


Please write or call to receive the new full line 
product catalog from Neutec. 
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a division of Ranger Communications, Inc. i - 

3377 Carmel Mountain Rd. 
San Diego, CA 9212] 

TEL: (619) 259-0287 

FAX: (619) 259-0437 Industry Standard ; Marathon Micro 
TELEX: 4993539 1645 Series Mobile Radio Ultra Compact Portable 
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ms DROOP 
OUTPUT 


Output with R-C time constant too short: 
Information about the present state of the input is lost when the output to the 
coupling network droops to zero. 


aaa nme 


Output with the proper R-C time constant: 
The R-C time constant Is long enough to prevent droop from distorting the 
input waveform. 


Figure 5, The R-C circuit analysis shows why a bandpass filter with a lower corner fre- 
quency of 6Hz may not be used as an encode filter. 
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used before the signal is applied to the 
transmitter modulator. Otherwise, the 
higher harmonics would be audible to 
the radio user. 

But this situation should not be inter- 
preted to mean that a bandpass filter 
with a lower corner frequency of 6Hz 
may be used as an encode filter. The 
simple R-C circuit shown in Figure 5 
on the left shows why. A review of Ta- 
ble | reveals that many DCS codes have 
long strings of Is and Os. These strings 
may be as long as 6 bit times. or 45ms. 
In the circuit of Figure 5, the R compo- 
nent may be look upon as the input im- 
pedance of a lowpass filter and the ca- 
pacitor (C) value could be a de blocking 
capacitor used to couple the signal into 
the filter. It can be seen that if the R-C 
time constant is too short, information 
about the present state of the input sig- 
nal will be lost as the output droops to 
zero. 


...certain radio 
transmitters and receivers 
must be modified before 
they are capable of DCS 
operation. 


Because DCS uses such long strings 
of ls and Os, almost all components in 
the transmitter and receiver chains must 
be coupled down to at least 2Hz or low- 
er. This requirement means that certain 
radio transmitters and receivers must be 
modified before they are capable of 
DCS operation. 

Phase modulators, in particular, need 
special consideration because they the- 
oretically are incapable of being directly 
modulated by dc. unlike direct FM 
modulation methods. 

Simply put. low frequency response 
is a requirement for DCS systems. 

Next—How DCS signals are decod- 
ed and the effects of encode and decode 
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If you've been looking for a DTMF mic with 
the right combination of features and quality, 
at a price you can afford, Shure has the 
answer. Two different models designed to fit 
the needs and budgets of practically any user 
and built tough to give you the reliability 
you've come to expect from Shure. 
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QUALITY THAT'S AFFORDABLE THE PROGRAMMABLE CHOICE 


The new 885TT gives you an The 890TT is a burst-mode DTMF 
unbeatable combination of microphone with all the features of 
economy, dependability, audio the 885TT. plus programmable 
quality, and ease of use. It's a functions, including: 
continuous-tone DTMF microphone * Auto-dial feature has ten memory 
that sets new stanclards for value locations (up to 16 digits each). : 
and performance. Features include: * Last number redial. 

* [lluminated keypad—designed ¢ Lithium battery keeps the pro- 

to last and requiring no extra grammed memory safe for years, 
wiring in most cases, 

Million-Cycle Leaf Switch™ BOTH FEATURE CONVENIENT, 

a Shure exclusive, giving you VERSATILE MODULINK™ TECHNOLOGY 


longer trouble-free use. Both the 885TT and the 890TT are 


Positive tactile-feel keys and i part of Shure’s patented ModuLink 
audible tone to help make number System 1. Modular cordsets allow 


entry easy and accurate. — them to plug instantly into over 40 
Externally adjustable audio and radio transceivers with no hardwiring, 
DTMF levels for easy installation. makiny installations and cable 
Tailored frequency response and replacement literally a snap. 

Top-Talk Sound Channels" provide ‘ 
optimum clarity and intelligibility. 


THE FINAL WORD ABOUT QUALITY 


At Shure, commitment to quality is not simply talk. 
You'll be able to see and feel the quality of our mics as soon as you pick one up. 
Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873 


We Wf rush you a free catalog explaining, in detail, all the features and benefits of Shure DTMF nucs 


® 


THE SOUND OF THE PROFESSIONALS *. WORLDWIDE 
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Use downtilt selectively 
to improve system coverage 


Use a handy computer program to calculate coverage areas for antennas 
with downtilt. Although downtilt can control a signal to improve radio 
communications and radiopaging coverage, the method has limitations. 


Figure 1. When antenna gain is increased, its vertical beamwidth narrows, More signal 
is directed toward the horizon and less is directed above and below the horizon. 


DISTANCE TO HORIZON AND DEPRESSION ANGLE 0° 
FORH = 1,000 FT., 38 MILES ANO -6" 

H = 2,000 FT., 54 MILES AND -8° 

H = 4,000 FT., 77 MILES AND -1,1° 

H = 8,000 FT., 109 MILES AND -1.6° 


MAIN LOBE 


AREA OF RAPIDLY 
CHANGING SIGNAL 
STRENGTH >< 


PRIMARY 
ILLUMINATION 
AREA 


SHADOW 
AREA 


AREA OF RAPIDLY 
CHANGING SIGNAL 
STRENGTH 


Figure 2. A typical mountaintop site shows a situation in which downtilt is beneficial. 
If no downtilt were used, the signal would overshoot the ‘primary illumination area.’ 


By Andrew Singer 


Should your radio communications or 
radiopaging system include an antenna 
with downtilt? If so, how much down- 
tilt? The answers to these questions can 
make a large difference in your system’s 
coverage. 

Downtilt has become a “‘buzz word” 
in system design. Like the phrase, “state 
of the art,”’ it gets used more often than 
it should. Although downtilt may deliv- 
er coverage in areas you never thought 
possible, it may decrease coverage when 
used in the wrong situation. Downtilt 
refers to the control of the signal such 
that its focus is directed below the 
horizon. 

When omni gain is increased, the an- 
tenna’s vertical beamwidth narrows. 
More signal is directed toward the ho- 


Singer is senior applications engineer at Sinclair 
Radio Laboratories, Tonawanda, NY. 
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POSITRON has the system that 
combines radio and telephone into one 
compact and versatile unit! It also 
integrates paging and call identification 
like no other system does! 


0 Quicker, easier to use! 
POSITRON re-defines “user friendly”! 
You enjoy faster access to features, 
because everything’s at your finger- 
tips, in one easy-to-operate unit! 


O More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up so little space. 


Head Office: Montreal 
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THE SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


0 Highly versatile! 

Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments such as: * Queue 1 to 4 « Instant 
transmit * Speed dial * Take over dis- 
patcher * Ring select. It is compatible 
with your current equipment and easily 
expandable to meet all your needs. 


0 Highly reliable! 

This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 


Offices: New York, Chicago, Los Angeles. Toronto 


0 E9-1-1 
Suppliers of E 9-1-1 Emergency 
systems and products. 


For further information, write or call: 


ae POSITRON 


Where Communication Technologies Meet 


Positron Industries Inc. 
5101 Buchan Street 
Montreal, Quebec, Canada H4P 2R9 


(514) 345-2200 


REM DOWNTILT.BAS WRITTEN BY ANDREW SINGER 08/07/90 
PRINT “COVERAGE DISTANCE CAN BE AFFECTED BY MANY FACTORS." 
PRINT "THIS PROGRAM SERVES ONLY AS A GUIDE" 
PRINT "FOR CHOOSING DOWNTILT VALUES.": PRINT 
LPRINT "CONVERAGE DISTANCE CAN BE AFFECTED BY MANY FACTORS." 
LPRINT "THIS PROGRAM SERVES ONLY AS A GUIDE" 
LPRINT "FOR CHOOSING DOWNTILT VALUES." 
REM ** CALCULATIONS BASED ON FLAT EARTH. ** 
REM ** HEIGHT REFERS TO ELEVATION ABOVE AVERAGE TERRAIN. ** 
INPUT “PLEASE ENTER SRL MODEL NUMBER"; ANTENNAS 
INPUT "PLEASE ENTER ANTENNA HEIGHT"; H 
INPUT “PLEASE ENTER ANTENNA 3 dB BEAMWIDTH"; BW 
LPRINT : LPRINT “ILLUMINATION DISTANCE IN MILES FOR "; ANTENNAS: “ AT"; H; "F 
EET" 
50 LPRINT : LPRINT “DOWNTILT DMIN DMAX": LPRINT 
60 FOR DOWNTILT = 0 TO 24 STEP 1 
DMIN = (H / TAN((.5 * BW + DOWNTILT) / 57.3)) / 5280 
ANGLE = DOWNTILT - .5 * BW 
IF ANGLE <= 0 THEN 110 
DMAX = (H / TAN((ANGLE) / 57.3)) / 5280: IF DMAX > 100 THEN 110 ELSE 120 
LPRINT USING "### #######.## & &"; DOWNTILT; DMIN; " "; ™ >HOR"™: GOTO 130 
LPRINT USING "### ####### #4 #####.##"; DOWNTILT; DMIN; DMAX 
130 NEXT DOWNTILT 
140 END 
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Figure 3. Use this computer program to make calculating coverage simple. The program prompts the user for an antenna model 
number, the height above average terrain and the 3dB beamwidth of the antenna. The program is written in basic language and 
should adapt easily to any computer. 


AUTOMATIC 


u : RADIO STATION 
for SMT/ Thru Hole Soldering CW IDENTIFIER 


PACE’s high capacity IR-70 soldering iron provides unsurpassed 

performance for rapid production soldering of either heavy Multilayer 

Thru Hole or delicate low mass joints at safe, lower working temperatures. 

The IR-70 is also specifically designed for controlled soldering and 

unsoldering of SMT Chips, SOTs & SOICs with ‘“‘Quick Change’’ 

single and multi-point tips in a variety of types and sizes. 

The new IR-70 .... Just one of the family of SensaTemp accessories 

and systems from PACE! MODEL 813A 
pace: and SensaTemp are registered trademarks of PACE, Inc. 


MULTI-MODE OPERATION 
CHANNEL IN-USE INHIBIT 
REPLACEABLE CALLSIGN 
MINIATURE SIZE 1” = 4” 
ONE YEAR WARRANTY 


$79.95* 


“Plus Shipping, Handling & CA, Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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pace: INC. 

9893 Brewers Court 
Laurel, MD 20723-1990 
Tel: 301 490-9860 
INGO | INCORPORATED | Fax: 301 498-3252 
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COVERAGE DISTANCE CAN BE AFFECTED BY MANY FACTORS. 
THIS PROGRAM SERVES ONLY AS A GUIDE 
FOR CHOOSING DOWNTILT VALUES. 


ILLUMINATION DISTANCE 
IN MILES FOR 
SRL-480 AT 1000 FEET 


DOWNTILT DMIN 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


ILLUMINATION DISTANCE 
IN MILES FOR 
SRL-329 AT 8000 FEET 


DOWNTILT DMIN DMAX 
11.51 
10.14 
9.05 
8.18 
7.45 
6.83 
6.31 
5.86 
5.46 
$.12 
4.81 
4.53 
4.28 
4.05 
3.85 
3.66 
3.48 
3.32 
3.18 
3.04 
2.91 
2:79 
2.68 
2.57 
2.47 


>HOR 
>HOR 
>HOR 
>HOR 
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Figure 4. This is a printed sample of the results from the computer program shown 
in Figure 3, The results show the primary illumination area for downtilt values from 


0° to 24°, 


rizon and less is directed above and be- 
low the horizon. Signal directed above 
the horizon usually is wasted, but sig- 
nal directed below the horizon may be 
essential for close-in coverage. (See Fig- 
ure 1 on page 62.) Directly under the 
antenna, little signal may be needed for 
adequate coverage because the short dis- 
tance the signal must travel has low path 
loss. 

Figure 2 on page 62 shows a typical 
mountaintop site. If no downtilt were 
used, the signal would overshoot the 
“primary illumination area.” 

To find the close-in edge of the cover- 
age (Dj jn) and the far edge of the 
coverage (Dj) of the primary illumi- 
nation area, these two formulas are 
used: 


Dyin = [height/TAN( .5 * 3dB 
beamwidth + downtilt)]/ 
5280 


Dmax = [height/TAN (downtilt — .5 
* 3dB beamwidth)]/5280 


If the 3dB beamwidth is greater than 
the downtilt, the signal emanates toward 
the horizon. 

Figure 3 on page 64 is a computer 
program that makes calculating the 
coverage simple. The program prompts 
the user for an antenna model] number, 
the height above average terrain and the 
3dB beamwidth of the antenna. The 
printer prints the primary illumination 
area for downtilt values from 0° to 24°. 


U0 RAUNK: 


Your Best 
Connection 


Those few words tell you that UltraLink™ was 
developed specifically for two-way commmer- 
cial radio communication by the company that 
understands the need for proper cable. 


Cushcraft/Signals knows the problems that in- 
stallers have with cables that won't fit the con- 
nectors. We know what can happen when hot 
exhaust pipes contact cable. And most impor- 
tantly, we know how much signal can be lost be 
lost between the radio and the antenna. 


UltraLink™ is the RG-58 size cable that with- 
stands heat, is easy to install, and has less than 
15 dB loss/100 feet at 900 MHz. That makes 
UltraLink™ your best connection for mobile or 
control station applications. And that's why 
UltraLink™ is supplied with Cushcraft/Signals 
800/900 MHz antennas featuring low-loss 
cable. 


Call Cushcraft/Signals for a sample. Let your 
technician strip It and install a connector. You 
will both be convinced that UltraLink™ is a 
superior cable. That's why it carries the 
Cushcraft/Signals name! 


1-800-258-3860 


Easy-to-crimp solid 
center conductor 


Heat resistant Tefion® 
dielectric 


Non-glued foil for easy 
peel-back 


95% braid coverage for 
low loss 


AG-58 size for exact 
connector fit 


cushcraft/Signals 


48 Perimeter Road, Manchester, NH 03108 USA 
603-627-7877 + FAX 603-627-1764 + TLX 4949472 
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SHADOW 
AREA 


MAIN LOBE 


Figure 5. This diagram shows a situation that downtilt cannot fix. A ridge causes a shadow area In which the signal is weak. Only 
by relocating the antenna could adequate coverage be realized. 


The program is written in basic lan- 
guage and should adapt easily to any 
computer. Figure 4 on page 65 Is a sam- 
ple printout. 


Typical situations 
Paging companies sometimes place an 


antenna on a rooftop to cover buildings 
in the vicinity. A high-gain antenna 
would not provide as much signal as 
possible inside the buildings. Such a sit- 
uation would require a low-gain anten- 
na to deliver as much signal as possible 
to areas below the antenna. 


16 REASONS TO BUY 


OUR RF AMPLIFIERS 


a 
: (s) 


@ 


A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier. Our product 


line includes: 

© VHF Low Band to 400 watts 

© VHF High Band (140-200 MHz) to 300 watts 

¢ UHF Low Bank (400-550 MHz) to 400 watts 

* UHF High Band (800-960 MHz) to 150 watts 

True continuous rating at high ambient 
temperatures 


¢ “Bullet-Proof’ heavy duty protected am- 
plifiers for mobile and simplex applications 


VoCom/FF Corporation 


Quality since 1979 


1/800-872-6233 


Call 1-800-USA-MADE 


In Illinois 708/885-3296 
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If a UHF system were on an 8,000- 
foot mountain and coverage were re- 
quired for a town 5 miles away, a suita- 
ble antenna might be a model with 6dB 
gain and 10° of downtilt. D,,;, would be 
4.8 miles, ensuring satisfactory cover- 
age of the town. Dyax would be 34.7 
miles, adequate to fit the need and to re- 
duce the chances of interfering with a 
co-channel system 100 miles away. 


Scattering 

Although the use of downtilt can be 
an effective method for reducing inter- 
ference, the amount of downtilt must be 
kept in perspective. If enough downtilt 
were used to reduce the signal at a dis- 
tance of 5 miles, chances are the signal 
would be scattered to reach points be- 
yond 5 miles. Scattering can cause hav- 
oc at close range. 

Figure 5 above shows another factor 
to keep in mind, The diagram shows a 
ridge that causes a shadow area in which 
the signal is weak. The use of downtilt 
would not improve the signal in the 
shadow area. Only by relocating the an- 
tenna could adequate coverage be 
realized. 


No cure-all 

Downtilt tends to be used as a pana- 
cea for all “RF ills.” Actually, downtilt 
is a problem-solver for a few special ap- 
plications. Most antenna manufacturers 
have applications engineering depart- 
ments that can help you to make deci- 
sions about the use of downtilt and oth- 
er problem-solving techniques. ih 


BATTERIES “R’ US 


A LEADING U.S. MANUFACTURER 
OF CELLULAR REPLACEMENT 
BATTERIES OFFERING QUALITY 
& SELECTION AT 

COMPETITIVE PRICES 


® AUDIOVOX ® NOKIA-MOBIRA \ 

® DIAMONDTEL ® NOVATEL \ 

® GENERAL ELECTRIC * OKI 

® MITSUBISHI ® PANASONIC 

® MOTOROLA ® TECHNOPHONE 

® NEC © UNIDEN ' 


new" NEC P-300 


In US. & Canada Call Toll Free (800) 221-0732 @ In N.Y.S. (718) 961-2103 
Telex: 51060 16795 ® Fax: (718) 461-1978 
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4 paging carriers join Telocator, yield 2.6 million subscribers 


Metromedia Paging, Paging Network, 
MobileComm and PacTel Paging have 
joined Telocator, a trade association that 
represents common carrier mobile tel- 
ephone and paging service providers. 
Telocator is based in Washington, DC. 
The four paging carriers collectively 
represent more than 2.6 million paging 
subscribers in the United States. 

MobileComm has rejoined the associ- 
ation after it left because of the group’s 
“Jack of initiative in supporting regional 


Bell operating companies (RBOC) MFJ 
paging relief." In a Telocator board ac- 
tion on July 12, the association voted to 
support the lifting of MFJ restrictions 
on RBOC-affiliated paging companies 
that are members of Telocator, thus 
satisfying MobileComm and _ other 
RBOC-affiliated paging carriers. 

The four paging companies are ex- 
pected to participate in Telocator’s legis- 
lative and regulatory paging actions. 


Engineering society seeks papers for May 1991 


The Institute of Electrical and Elec- 
tronics Engineers (IEEE) Vehicular 
Technology Society seeks papers for 
presentation at its 1991 conference. 
Those who submit papers must agree to 
present them at the May 19-22, 1991 
conference. 

An abstract of approximately 250 
words should be sent to: IEEE VTS "91 


Conference Technical Program Com- 
mittee, Dr. Edward Chien, c/o SBC 
Technology Resources, 550 Maryville 
Centre Drive, Suite 312, St. Louis, MO 
63141. 

For other information about the con- 
ference, call Jay Underdown, confer- 
ence chairman, at 314-946-9980. 


Johnson boosts interest 
in AmeriCom to 92% 

E. F. Johnson, Waseca, MN, in- 
creased its ownership in Atlanta-based 
AmeriCom to nearly 92%. Terms of the 
transaction were not disclosed. Johnson 
remains the sole manufacturer of 
AmeriCom’s trunked mobile network 
switching systems. 


Hadron signs 
MDT licensing agreement 
Hadron, Chantilly, VA, signed a two- 
year, non-exclusive licensing agreement 
with Simac Systems B.V., Veldhoven, 
Netherlands. for the purchase and resale 
of Hadron’s mobile digital telecommu- 
nications message switch software. 
Simac intends to sublicense at least 15 
message switch systems to European 
customers during the terms of the agree- 
ment. The license agreement provides 
Simac a fixed-base link between its mo- 
bile terminals, a variety of inquiry-based 
host computers and CAD host 
computers. 
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Earmark VOXSET 


Hands-Free, 
VOX in a Headse 


VOXSET converts 
your ordinary, 2-way 
portable radio into a 
Voice Operated 
Communication 
System. Comfortable 
and easy to use. 
Self-contained in a 
noise cancelling 
(26NRR) muff. 
Intrinsically safe 
with single cable 
convenience. 
Available with Boom ‘= 
Mic or Throat Mic. 


Contact EARMARK for Free Demonstration 


Audio Accessories For Productivity 


@ OEM 


EARMARK’ 


1125 Dixwell Ave , Hamden. CT 06514 USA 
Telephone (203) 777-2130 
FAX (203) 777-2886 
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TEKK 


DATA DIVISION 


e DEALERS J 
e DISTRIBUTOR 


@ 2WATTS UHF 
e UPTO9600 BAUD @ 4800 BAUD 
@ <10m SEC ATTACK 


800-521-TEKK 


TERK ALSO MAKES HIGH QUALITY LOW COST 
1, 2 AND 5 WATT HANDHELD RADIOS AND 
ACCESSORIES FOR OEM, DEALERS AND DIST. 
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@ VERY SMALL 
e VERY LOW COST 


3% X 2% X 6 


@ TRUE DIGITAL 
MODEM AVAIL. SOON 


INVINGIBLE POWER! 


Attenuators and Loads 
Power Range From 1 To 300 Watts 


Be hg iene: Inc. 
5134 Comme e Drive, Indianapolis, Indiana 46237 
sone mre 4 «(17 8 -6790 
i 
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News 


Avtec, Ericsson-GE sign license pact 


Avtec, Gilbert, SC, and Ericsson-GE 
Mobile Communications, Lynchburg, 
VA, signed an agreement that grants Av- 
tec a non-exclusive license to develop 
product that is compatible with 
Ericsson-GE’s 16 Plus enhanced public 
service trunking system. 

Under the pact, Ericsson-GE will 
provide Avtec with technical data, in- 
cluding interfaces and protocols, that 
will enable Avtec’s Access console sys- 


BellSouth, Sears to market 
cellular phones, service 
BellSouth Mobility. Atlanta, reached 
a retail sales agreement with Sears to of- 
fer cellular telephones and service to 
customers who shop at Sears stores in 
Alabama, Georgia, Florida, Kentucky, 
Louisiana, South Carolina and Tennes- 
sce. Mobile, portable, transportable and 
cellular mobile telephones from Motor- 
ola, Mitsubishi and NovAtel will be 
offered by Sears and BellSouth Mobility. 


A 


DCT's new SNA scalar network 
analyzers are everything you asked for 
in test equipment 


© Portable. The first field worthy, 
hand-held units. 

¢ Versalile, Analyze antenna, 
connector, T-line, filter, amplifier and 
receiver performance. 

* Fast, accurate 

* Lightweight and rechargeable 

* Money makers. Cut callbacks. 


money. 


Direct Conversion Technique, Inc. 


“A 906 University Place 
2°? Evanston, IL 60201 


“Were Measurement Magic™ 
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The Most Important New 
Test Equipment You'll Buy 
Comes From DCT 


Spectrum-specific models save you 


© SNA 30 for 1.5 to 60 MHz. 
¢ SNA 300 for 10 to 520 MHz. 
© SNA 900 for 700 to 1300 MHz. 


The perfect tool for M & | testing. 


Call or write for specs, purchase and 
delivery information. 


708-491-7888 © 1-800-523-5883 (outside Illinois) 


tem to be compatible with the 16 Plus 
public safety trunked system. 

The 16 Plus-compatible console sys- 
tem will be available from Avtec in early 
1991. 

In other action, Avtec opened a west- 
ern regional office for sales and support 
in Salt Lake City. The office is at 12420 
S. 2240 West. Riverton, UT 84065: 
phone: 801-254-9353. 


SRI Gallup division 
to recruit trade professionals 
Recruitment pursuits, as well as de- 
veloping existing telecommunications 
professionals. are goals of a new divi- 
sion of SRI Gallup, Lincoln, NE. The 
division targets cellular, paging and 
manufacturing markets specifically in 
the human resources area. Joseph Shaya 
serves as vice president of the division. 
The company is at 30] S. 68th St., Lin- 
coln. NE 68510; 402-489-9000. 


Relm reorganizes, establishes 
repeater, base station group 

Relm Communications, Indianapolis, 
established LMC Systems, a separate 
group for its repeater and base station 
products. The separation of the land mo- 
bile product line allows the repeaters 
and base stations to be marketed in- 
dependently from mobile and portable 
radios. 


GE service zones 
add CAD system 

Computer dispatching and remote ra- 
dio terminals for consumer service 
trucks have been approved for use in ap- 
proximately 130 General Electric Con- 
sumer Services (GECS) zones in the 
United States. The system uses vehicu- 
lar mobile data terminals from Kustom 
Electronics, Overland Park, KS, and 
GE-Mare Tmx trunked or GE-Rangr 
UHF mobile radios, GE Consumer 
Services employs 3,500 service techni- 
cians and dispatchers. A, 


CRYSTALS 


...FOR ALL RADIOS 
C) CHANNEL ELEMENTS 


Recrystalled & Compensated 


L] BATTERIES 


For Portables & Pagers 


EMERGENCY SERVICE 


FOR CRYSTALS 24 Hours / 72 Hours ! 1 Week 
Normal Delivery. 3 Weeks 


COMPETITIVE 
PRICING!!! 


800-333-9825 
CAL CRYSTAL LAB, INC. 


1142 No. Gilber}, Anaheim. CA 92801 » FAX 714-491-9825 
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Can anyone deliver 
all the radio I need 
...and leave off the 


ligh price tag? 


Two channel capability, up to 2 watts RF 
output and a durable glass epoxy circuit board 
housed in a compact ABS case — you get all 
this and Maxon’s one year parts and labor 
warranty for as little as $179. 

In addition, the CP-1000 series portable is 
equipped with an adjustable squelch, % x 32 
stud mount antenna connector, jacks for an 
earphone and external mic / P-FT / in-unit 
battery charging, a handy “TX” / ’Battery Low” 
L.E.D. indicator and a large push-to-talk control 
with a convenient “Monitor” button. 

An 8 hour / 500 mAh rechargeable battery, 
wall-type charger, flexible antenna and a metal 
belt clip are included with each radio. 

Maxon also offers a vox (voice-activated) 
unit and headset, drop-in charger, external 
speaker / mic and a leather case as optional 
accessories. 

And the list goes on, but the bottom line is 
this: Only the new CP-1000 series VHF and 
UHF two-way FM portable radios deliver these 
features and this level of performance at 
anywhere near the price. 


MAXON CP-1000 SERIES 
TWO CHANNEL PORTABLE 
RADIOS... 


From $179.00 


Suggested Retail 


imaxon 


TOUGH} ELECTRONICS 


Dept. 100, 10828 NW Air World Drive 
Kansas City, MO 64153 816/891-6320 
Fax 816/891-8815 


In Canada. contact Onin Provincial Plectronic Inc 
S14 648-8432 (East), 416 841-6740 (Central) or 403 293-3131 (West) 
IURY = Maan Plectronies 
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Al update 


Association membership combines tangible, 


The Association of Communications 
Technicians (ACT) is a membership 
section of the National Association of 


Business and Educational Radio 
(NABER). 
“Intangible” ACT membership 


benefits include a professional distinc- 
tion for technicians that helps to elevate 
their employment status and compensa- 
tion. NABER’s government lobbying 
service helps to protect and to facilitate 
radio industry growth that creates op- 
portunities for its members. 

“Tangible” benefits include a maga- 
zine; two newsletters; a membership 
directory; a cloth identification patch; 
Dun & Bradstreet training programs; 
and discounts for purchasing books, 
long-distance telephone service and fac- 
simile equipment. 

Thomas Green, an ACT volunteer 
leadership council member, said most 
potential members consider only the 
tangible benefits in deciding whether 


Chris Cavanagh: ‘For the technicians, 
there are no hot issues on the Hill...’ 


Interference patrol 


Responsibility for controlling interference on shared channels lies first with radio users: 


* Listen before you transmit on a shared 
channel. Learn how to disable the squelch 
to listen for other users. 


¢ Use your call sign whenever you use the 


radio. 


¢ lf you use a scrambler for privacy on a 
shared channel, sign off ‘in the clear’’ so 
other users know you are finished. 


* Have your radio serviced periodically to be 
sure it is on frequency. 


* Keep communications brief to promote 
harmony with other users who share the 
channel. 


¢ Use the minimum transmitter power and 
antenna height you need to cover your 
area. That might be less than the power 
and antenna height specified on your 
license. 


System operators: 


* Post the name and 24-hour phone number of the site manager at the access 


point for each antenna site. 


November 1990 


A public service message from 


Yite Ie 
ING 


ie Wea 


intangible benefits 


membership is worth the annual dues— 
$40 for general members (non-NABER- 
certified technicians) and $50 for sen- 
ior (certified) members. He said that 
some potential members he talks with 
tell him the value of the tangible benefits 
is not worth the dues. Yet the intangi- 
ble benefits for technicians, including 
professional status, advancement oppor- 
tunities and industry growth, are what 
led him to join ACT, Green said. 

Chris Cavanagh, NABER’s member- 
ship services coordinator, explained that 
NABER lobbies the FCC and Congress. 
“Issues are clearly drawn for two-way 
radio users, equipment dealers, special- 
ized mobile radio (SMR) system oper- 
ators and private carrier paging (PCP) 
system operators,” he said. “For the 
technicians, there are no hot issues on 
the Hill, but issues that affect their or- 
ganizations affect them, too.” 

Green said that current and potential 
members do not see “the grouping” 
ACT offers them as their professional 
society. He said the association needs 
to take steps to publicize the powerful 
combination of tangible and intangible 
benefits it offers to members. 


Information 


For information about ACT and techni- 
cian certification, call 800-759-0300. 
Ask for ‘technician services.’ 


Technician certification examinations 
will be offered at 120 sites in 43 states 
on the following schedule: 


REGISTRATION 
DEADLINE 


Nov. 16 


TEST DATES 
Dec. 14 and 15 


1991 

Feb. 15 and 16 
March 15 and 16 
May 17 and 18 
June 28 and 29 


Jan. 11 
Feb, 5 
April 12 
May 24 


egulating technology 


Radio common carriers win height, power increases 


The FCC has modified height and 
power rules for radio common carriers 
(RCCs). According to the commission: 

© At 43MHz, higher antennas will be 
allowed to reduce interference with TV 
receivers. Higher antennas reduce the 
near-field signal strength at ground level 
near the transmitter. Increased coverage 
reduces the number of transmitters re- 
quired to cover a given area. 


® At ISOMHz and 450MHz, the 
potential for interference to adjacent- 
channel private radio carriers operating 
on 152.240MHz, 152.840MHz, 
158.70MHz and 454.025MHz does not 
warrant the current, lower power limit. 

® At 35MHz, ISOMHz and 454MHz, 
RCCs may boost transmitter power 
above 500W ERP along radials whose 
average height above the terrain exceeds 


U.S., Canada work to set coordination guidelines 


Members of the FCC and its Canadi- 
an counterpart, the Department of Com- 
munications, have met to develop spec- 
trum allocation guidelines to coordinate 
exclusive radio communications chan- 
nels for U.S. and Canadian use. 

Two agreements are expected to re- 
sult. One would cover public safety 
communications in the 896MHz-to- 
90IMHz and 935MHz-to-940MHz band 
segments. The other would cover 
821MHz-to-824MHz and 866MHz-to- 


869MHz segments, which in the United 
States includes specialized mobile radio, 
business and land transportation radio 
services. 

Work continues with respect to other 
frequencies governed under FCC Part 
90 rules. Presently, the rules place re- 
strictions on certain radio uses, includ- 
ing outright prohibition of use near the 
Canadian border pending the outcome 
of the negotiations. 


DMMV-6 


500 feet, according to a formula for cal- 
culating an interference contour for the 
higher power level. 

* At 93IMHz, RCC antenna height 
and transmitter power may be in- 
creased, according to a new minimum 
separation distance table. 

¢ At 931MHz for nationwide paging, 
transmitter power may be increased to 
3,S00W. 


FCC issues licenses 
for PCN experiments 

Personal communications networks 
(PCNs) will be tested under the authori- 
ty of experimental, developmental 
licenses the FCC has granted to as many 
as 15 companies. 

PCNs are intended to offer portable 
telephone service that includes features 
similar to cellular telephone roaming in 
geographic scope and cordless tele- 
phone size in convenience. 

22 


IMTS 


UED-6K 
for King portables 


EAS : 
‘Midian new IMTS modules, microphones, ne dash moun boxes support the following 


. ‘Individual, Group & All Call 
«* Three 1-14 digit programmable 
‘ decode numbers 
+ \Deadbeat disable 


The UED-6/Mic-Coder-6IDMMV-6 series also supports 2805 Hz,'1500 Hz, and 600/1500 Hz. 


¢ IMTS ANI, dialing, and disconnect Sie 


with DTMF overdial 
¢ Automatic or manual dialing 
+ Ten number repertory dial 


. 


* Scanning for synthesized a 

‘. « Busy lockout and Tine. out timer 
« Auto or manual call queuing i 

« Automatic discomietes SESE 


UED-6 modules; $129.95, King modules: $139.95, microphones and dash mount boxes: $169.95. 
In the Continental US., Hawaii, Alaska, and Canada: 


To Order Call Toll Free: 1-800-MIDIAN’S 


Telephone: (602) 884-7981 


FAX: (602) 884-0422 


MIDIAN ELECTRONICS, INC. | 2302 East 22nd Street / Tucson, Arizona 85713 
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ew products 


Readers’ choice 


~ Ofall the new products and services : 
covered i in the April issue, the ones = See eS ZS Seat i fa 
reprinted here. ered the most Cellular portable phone See yey ee pieet te 
tion. If you ee them the first time, ae 
here is your opportunity to acquire 
more information on them: Just circle 
the corresponding Fast Fact Card 
found in the back of this issue and mail 
the card to us. 


-Dual-band portable receives 
recall safe rating 


Sane ee 2 Ci 
- Circle (447) ¢ on Fast Fact Card 


‘or stores them into ) memory foe print- 
‘ing. later. The. AOR modem. can ee 


H-2070 dual-band VHF and 


voice-dat : 


When you see your techs standing inline —_ rugged, full featured portable, the re- 
waiting for the service monitor, you know —_chargeable COM-3 will take your services 


your profit line is parked... and in idle. where others can’t. And, with its occ carey 
Now, with the remarkable low cost of the advanced microprocessor circuitry, COM-3 
new Ramsey COM-3, you can have a speeds your techs’ testing capabilities, 

service monitor on every bench. COM-3 keeping your profit line moving. . .in full 


can tum wasted idle time intonew found _gear. 
“profit” time. In addition, COM-3 will easily COM-3, The new service monitor that 
turn a profit in the field. Engineered asa —_ works harder for less. 


RAMSEY ELECTRONICS 


—_ - ] a 
793 CANNING PARKWAY, VICTOR, NY 14564 is, & a 
FAX: (716) 924-4555 = -— 


TELEX: 466735 RAMSEY Cl ORDER DIRECT—CALL 716- 924. 4560 Quality crafted in the USA x 
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Dual-band mobile antenna 
features glass-mount 


The VHF-UHF dual-band antenna 
from Mobile Mark features glass- 
mount style and operation on two non- 
harmonically related frequencies. Ei- 
ther band can be tuned without retun- 
ing the other band. The antenna trans- 
mits within a 15O0W capacity. 
Circle (448) on Fast Fact Card 


Cable tie tool bundles 
strands to optimum holding 


The cable tie tensioner, a pocket-sized 
tool, aids in bundling cable to its opti- 
mum holding power. The Band-It tool 
applies the reusable E.V.A. stainless ca- 
ble ties with a squeeze of the handle. 

Circle (409) on Fast Fact Card 


a 


THE “ORIGINAL” 


SMC was the first company to manufacture 
and market the popular ‘“‘Tilt-Swivel” Ped- 
estal Mount for the Cellular Communica- 
tions Industry. 

SMC is continuing it’s leadership in the Cellular Mount 
Market with the introduction of new product—in answer 
to installation opportunities. SMC makes Mounting Plates 
for the industry's most popular models of Portable and 
Transportable cellular phones. 

Display samples of SMC’s wide variety of installation 
hardware. including our Portable and Transportable 
Plates are available. Contact your distributor—or call SMC 
Electro-Mount for additional information on our complete 
line of Plate options and Point-of Purchase Displays. 


P.O.P. DISPLAY 


TOLL FREE 1-800-527-1079 
or FAX (713) 351-0718 
12519 WANDA LANE 

MAGNOLIA. TEXAS 77355 


600 PLATE 


RS7 em ELECTRO-MOUNT 
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PQWER PROTECTION 


Base Stations » Repeater Sites * Cellular Sites 
Telephone PBX + Personal Computers + 911 Centers 


ALPHA} | TECHNOLOGIES 


UNINTERRUPTIBLE POWER SUPPLIES 


For information cail: 


WHATCOM COMMUNICATIONS, INC 
M6742 Vista Drive « Femdale, WA 98248 + (206)73342271 
Circle (67) on Fast Fact Card 


108-1000 MHZ RADIO DIRECTION FINDING 


* Interference Location si att 
* Stuck Microphones s 
* Cable TV Leaks 

* ELT Search & Rescue 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler 
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks. 
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz 
to 1 GHz. Call or write for details. 


PO. Box 31819 (602) 488-9755 
DOPPLER SYSTEMS, INC. picenix, AZ 85046 FAX (602) 488-1295 
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New products 


Lightning protector 
mirrors multipoint design 


The Spline Ball Ionizer lightning pro- 
tection device is designed to drain the 
electrostatic potential from structures as 
a safeguard from lightning damage. The 
Lightning Eliminators & Consultants 
multipointed metal terminal may be 
used alone or with other protection 
devices. 
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Travel battery eliminator, charger suits Motorola phones 


The Unipak travel battery eliminator 
and charger from Unitech Industries 
works with Motorola 8000 series and 
Ultra Classic phones. It is l-inch thick 
and fits between the phone and the bat- 
tery. The circuitry fully charges the bat- 
tery while permitting use of the phone 
by plugging into any standard cigarette 
outlet. The unit's call-in-progress mon- 
itor allows power disconnects without 
dropping a call. 
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Remote monitoring system 
controls temperature 

The Pyramid System Guard controls 
temperature in remote buildings, as well 
as monitors alarms and building intru- 
sion. The solid-state system from 
Professional Systems includes self di- 
agnostic, comfort mode for service per- 
sonnel and real-time functions. 

Circle (419) on Fast Fact Card 


By the time you 
read this... 


the new DCL 1200 radio/modem transceiver by Neulink will have already transmitted your data at a phenamenal 1200 


bits per second in full duplex or half duplex configurations. 


Neulink’s DCL 1200 uses VHF, UHF, and 960 Mhz FM radio channels to transfer data between a era and pro- 


vides an interface for any RS-232-C [V.24) data application. 


Plus, the DCL 1200 eliminates the need for expensive leased lines, resulting in maximum economical rio operation. 


© Each unit is 100% hand tested 


* IBM PC Compatible-Commu- 
nications software optional 


* Heavy duty industrial enclosure 


* Separate transmit, receive, 
modem and RS-232-C boards 


(National) 800-446-5778 


November 1990 


High Field Reliability. Each board is 100% environmen- 
tally-tested over a temperature range from —30C to +60C 


(CA) 800-424-3399 


NI NEULINK 
IN A division of RF Industries, Ltd. 


(FAX) 619-587-0049 (TELEX) 499-3540 
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* Full duplex and repeater operations optional 


10040 Mesa Rim Road, San Diego, CA 92121 


VHF, UHF portables cover 
as many as 16 channels 

The Citadel series of VHF and UHF 
portable radios are built to withstand 
rugged treatment and comes with a five- 
year warranty. They are available in 6- 
channel and 16-channel frequency syn- 
thesized models. The Fujitsu Ten 1- 
pound units are made of durable metals. 
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$33 


* Adjustable RF power levels, 
0-2 watts 


* oe tor on 12 VDE or bo £ 
1O0/110/220/240/.VAC, . © 
50/60hz, and is fully UL, CSA; 
VDE approved 


* Modular design for easy 
installation/repair 


Radiotelephone interconnect includes autodial, toll-restrict 


DTMF decoder 
offers 1 to 7 digit code 


The ST-807 miniature universal 
DTMF decoder from Selectone 
replaces the company’s ST-806. It in- 
cludes an on-board connector and ca- 
ble assembly for easy installation. Oth- 
er features include one- to seven-digit 
code capability and primary and secon- 
dary address codes. The unit works for 
mobile and portable applications and 
operates at 5.5Vde to 25Vdc. 
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The PatchMaster 200 radiotelephone 
interconnect enables receipt of tele- 
phone calls from mobile and portable 
radios. The Advanced Computer Con- 
trols interconnect includes simplex sam- 
pling, VOX, full-duplex and repeater 
operation. The patch includes autodial, 
toll-restrict, synthesized and recordable 
voice prompts. and support for two 
phone lines. 
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Cordless antenna works 
with cellular portables 


The IVR-3 passive repeater cordless 
antenna from Ora Electronics mounts 
on a vehicle's glass for portable cellu- 
lar phone usage inside a vehicle. The 
antenna requires no cable, drilling or 
power “hook-up.” The unit features 3dB 
gain on the mast and 4dB forward gain 
on horizontal components. 
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uniden 


« Smallest full-featured POCSAG Alpha/Numeric 
pager on market 


Memory saver — holds messages in case of 
accidental turn-off 

Individual message delete 

Constant on-screen status indicators 
Vibrator option 


INTERNATIONAL, INC. DALLAS, TEXAS 


DB812F Omni | 
DSD'” 12 dBd 
806-960 MHz 
Base Antenna | 


With its 3-inch Horizon 
! 


Blue™ fiberglass radome, 
Decibel's Dual Skirt 
Dipole™ antenna resists 
winds to 150 mph. with 
one-half inch of icing, 
Specifications 

Range: 806-960 MHz 
Bandwidth: up to 110 MHz 
Gain: 12 dBd 

Downtilt: 5 built in 
VSWR: 1.5 to 1 or better 
Power: 500 watts max 
Impedance: 50 ohms 
Length: 206" or 200" | 
Flange: Fixed 


Other features include dipole 
collinear arrays, a 28-inch 
aluminum alloy extension 
pipe for mounting. a 
grounding brass tube from 
top to bottom for lightning 
protection. and drain plugs 
for moisture evacation 


All radiators. feed 

and matching system 
components are made of 
copper or brass. which 
reduces intermodulation 
when several transmitters 
are combined on the same 
antenna 


Hutton Communications 

4112 Billy Mitchell Drive 

Dallas. TX 75244-2315 
214-239-0580 
FAX 299-5264 
800-442-3811 


COMMUNICATIONS DIVISION 
Dallas, TX 75355-0999 Wats 800-527-9366 FAX # (214) 278-5981 S 
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New products 


Communications structure 
boasts lightweight, durability 

The L.E. Hut portable equipment 
shelter with Acrocrete finish has one- 
third the weight of concrete structures. 
The Professional Systems buildings 
offers durability and effective insulation. 
It is bullet-proof to 30.06 point-blank 
range. 
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CW identifier has 
ll programmable features 

The CW radio station identifier from 
Sierra Digital offers microprocessor 
control, || programmable features, non- 
volatile memory, automatic ID, four 
programmable CW messages and 12Vdc 
operation. 

Circle (428) on Fast Fact Card 


Take Your Hands Off Your Radio! 


Maximize your performance with the ease and 
comfort of hands-free radio operation! DTC's 
advanced line of communication accessories 
are built to perform in the toughest conditions. 
Experience Engineering Excellence! 


DYNATECH 
TACTICAL 


6A Lyberty Way 
Westford MA 01886 


COMMUNICATIONS, INC. 


Phone (508) 692-5434 


FAX (508) 692-9165 


Toll Free 1-800-233-8639 
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Power supplies deliver 
wide range coverage 


VOL TAGE 
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PAR series power supplies from 
Kikusui International provide auto- 
matic step-wise adjustment of current in 
accordance with the output voltage de- 
livered. The PAR80A delivers 80W in 
four ranges, and the PARIGOA provides 
160W in three ranges. 
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800MHz-900MHz antenna 
covers 100MHz bandwidth 


The PD10176 105° sector directional 
antenna for 800MHz and 900MHz 
covers a |OOMHz bandwidth with a 9dB 
gain. The Celwave antenna is available 
with 3° or 6° electrical downtilt. The 
AMPS antenna features a side-fed 
phased dipole and strip line feed system 
for low insertion loss. It has a slotted 
reflector, and an ABS radome protects 
radiating elements from harsh environ- 
ments. The antenna comes with mount- 
ing brackets for AMPS monopole plat- 
form use; tower leg mounting brackets 
are available. 
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3dB, 5dB portable antennas 
clip on vehicle’s window 

The Mobile Mark clip-on portable 
cellular antenna line includes fixed-whip 
units in 3dB and 5dB gain models. The 
antennas can be transported from vehi- 
cle to vehicle. 

Circle (375) on Fast Fact Card 


3W portable offers 
programming capabilities 

The MTL 16 Plus portable radio 
offers 3W output and rugged, all- 
weather housing. It features field and 
PC programmability and is available 
from Ericsson GE Mobile Communi- 
cations. The portable has four call but- 
tons that can be preprogrammed for in- 
dividual and group calls, as well as 
radio-to-telephone calls. Any combina- 
tion of 16 systems, groups or both in 


trunked and conventional functions may 
be accessed by a 16-position selector 
knob. 
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Monitor permits analysis, 
frequency logging 


A computer-driven frequency logging 
and analysis system is available from 
Ace Communications. The package in- 
cludes a receiver that covers 1OOkHz to 
2,036MHz, control software and serial 
interface hardware. The system permits 
monitoring and logging of any group of 
frequencies within the receiver cover- 
age range in wideband FM, narrowband 
FM, AM or single-sideband operating 
modes. 
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Link transmitters, receivers 
operate on 12.5kHz channels 

Two radiolink transmitters and an up- 
grade to the RL-900 radiolink receiver 
line are available from Glenayre Elec- 
tronics. All are designed to operate on 
newly released 12.5kHz channels. The 
QT-5996-NB is a 45W transmitter, and 
model QT-6996-NB is a ISOW transmit- 
ter. The transmitters and model RL-900- 
NB receiver suit radiolink applications 
for paging systems or as data links be- 
tween remote locations. 
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NUMERIC 


Vanguard 160 
1 ae Synthesizer 


Y 


VCP. 


P.O. Box 550999 ~~ Dallas, TX 75355-0999 


Panasonic 


« Synthesized (Programmable/Reprogrammable) 
— VHF (980 frequencies) 
— UHF (400 frequencies) 

* POCSAG Signaling Format 

* Up to 8 Address Capability 

* Vibrator Option 


— Cap Codes 
— Pager Functions 


INTERNATIONAL, INC. DALLAS, TEXAS 
COMMUNICATIONS DIVISION 


Wats 800-527-9366 = FAX # (214) 278-5981 
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HELIAX® 


| Hutton Communications is your 
direct connection to ANDREW 
Corp. HELIAX®in large quantity or 
small. From our new larger than 
ever cable facility, Hutton can sup- 
ply all of your HELIAX® Superflex- 


ible, or Radiax® order with your 
choice of connectors installed and 
guaranteed. PLUS we have hoist- 
ing grips, hangers and grounding 
kits IN Stock. Call Hutton today at 
1-800-442-3811. 


Main Feeders 


| 1/2" Heliax® 
7/8" Heliax® 
1-1/4" Heliax® 
1-5/8" Heliax® 
We Make Jumpers! 

1/4" Superflexible Jumpers 

| 1/2" Superflexible Jumpers 
Heliax@ Accessories 
Hoisting Grips 
Tower Hangers 
Standoff Kits 
Grounding Kits 

| Connectors 


Now we're rollin' 
HELIAX ® 


\ 
‘ 

Reels or Boxed 
Heliax"ss a trademark of the ANDREW Carparation, 


Hutton Communications 
4112 Billy Mitcheil Drive 
Dallas, TX 75244-2315 


214-239-0580 
FAX 239-5264 
800-442-3811 
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_P.0;:Box 2399 305‘North Republic Avenue Joliet, IL 60434-2399 
US (800) 435-9313. IL (800) 892-1611 
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New products 


Airtime logger fits 
Motorola systems 


Model M-500 airtime logger fits Mo- 
torola systems. It features on-line statis- 
tics, all trunks busy viewing and busy 
queue statistics. The Trident Micro 
Systems unit logs as many as 550 hours 
of airtime per ID code in two time peri- 
ods. Programming is done remotely or 
at the site. Logged data are stored in- 
definitely without loss in case of a pow- 
er failure. Dual password protection is 
included. 
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2W, portable sports 
two channels, rugged design 


Model 70-132 VHF version and mod- 
el 70-232 UHF unit from Midland 
LMR have 2W and two channels. The 
crystal-controlled portables feature 
preset automatic noise squelch and op- 
tional CTCSS. The radios meet military 
standard 810C and D for shock and 
vibration. The rugged units come with 
belt-clip backs and are available with 
various accessories. 
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Universal counter-timer 
finds frequencies 


Model UTC 8030 universal counter 
functions as a benchtop frequency 
counter and a portable frequency find- 
er, The tester from Optoelectronics fea- 
tures a signal strength indicator, an au- 
dio annunciator, ImV sensitivity, Hz 
resolution and 1Hz-to-3GHz range. 
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50Q attenuators feature 
programmability 

Hybrid plug-in 50 attenuators are 
programmable and available in a fre- 
quency range of SOMHz to SOOMHz. 
Attenuation for these JFW Industries’ 
devices are OdB to 31dB in IdB steps. 
Switching speed is five microseconds. 


Digital recording system 
features ANI, monitoring 

The DDR 2000 digital dispatch re- 
corder from Lanier Voice Products fea- 
tures monitoring capabilities for super- 
visors; ANI; and as much as 320 
minutes dispatch recording time for a 
standard four-station dispatch center. 
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Trunk-mount antenna 
comes with hidden spring 

The Silhouette DB777X elevated feed 
trunk-mount antenna from Decibel 


Products offers 3dB gain and a 2-inch 
hidden spring at the base. The spring al- 
lows the antenna to bend when it is 
struck; otherwise the antenna remains 
vertical at normal driving speeds. The 


antenna is available in black matte— 
DB777X; with a chrome whip— 
DB777XC; and with a black gold 
whip—DB777XG. The mobile antenna 
handles 5OW input for 806MHz-to- 
894MHz conventional, trunked and cel- 
lular radios. 
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TONE & VOICE 


SHINWA 


¢ Low band, VHF, UHF 


* Two tone sequential 

« Single “AA” battery 

¢ Variable volume control 

¢ Locking battery compartment 
* Group call command 


AV, Poanternationat, INC. DALLAS, TEXAS 
a Ee 


COMMUNICATIONS DIVISION 


P.O. Box 550999 _— Dallas, TX 75355-0999 


Wats 800-527-9366 FAX # (214) 278-5981 
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_ Instruments / Heliotrope 


| Selectone / Shure Bros./ 


When You 


Need /t Now! 


Andrew Corp./ The Antenna 
Co. / Antenna Specialists 
AP!/Astron/B&K Precision 
Bandit / Beckman / Bird 
Bobier / Celwave / Centurion 
Communications Special- 
ists / CP! Communications | 
Cushcraft / Decibel Products 
Gamber-Johnson / Helper 


General / Hustier /lFR Jabro 
Johnson Controls / Ken- 
wood / Maxrad / Motorola 
Radius Telemetry / Multiplier 
Optoelectronics /Ora Cellu- 
lar Technology / PACE Pala- 
din / Power Sonic RF Ind. / 
Ritron/ ROHN Sat-Pak/ SDI 


SMC Electromount /SCI 
Siemens Solar Industries 
Sonnenschein / Speco / SSC 
Standard Communications 
TPL Corporation 


~ CALL | 
1-800-442-3811 | 


Hutton Communications 
4112 Billy Mitchell Drive 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 
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New products 


VHF, UHF portables use small, high-energy batteries, meet military specs 


Two-way FM portables from Mid- 
land LMR are available in UHF and 
VHF and range from basic, economi- 
cal units to high-capability hand-helds. 
More than 30 models make up the 
newest line, with all models using 
small, high-energy batteries. All models 
meet military specs 810C and D. At the 
simple level, models include sturdy 2W 
units with one or two channels and auto- 


Logic controller includes dual password protection 


The TNT-100 logic and interconnect 
controller from Trident Micro Systems 
has built-in audio commanding and col- 
lects as many as 5,000 interconnect 
calls. The controller logs airtime in six 
time periods for as many as 20 chan- 
nels. The unit incorporated dual pass- 
word protection. Model TNT-80 logic 
controller has the same features as the 
TNT-100 without the interconnect. 
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squelch. At the sophisticated cnd are 
high-capability Syn-Tech XTR models 
with SW output power, 99 channels that 
are programmable in groups, tone and 
digital squelch, DTMF signaling and 
priority scan. The portable line includes 
a wide range of costs and capabilities. 
Various options are available for the 
hand-helds. 
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Surge protectors offer 
low insertion losses 

Surge protectors with coaxial connec- 
tions by Citel America include N, BNC 
and UHF types in all male-female con- 
nection combinations. The protectors 
usc a COaxial gas tube that allows a high 
frequency range. The protectors provide 
low insertion losses and low standing 
wave ratio. They offer a high sparkover 
voltage and come in a variety of break- 
down voltages from 90V to 350V. 
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Page mormtoring and retrieval system. 


One of the Fastest Growing Services in Digital Paging! 


Tracks over 32,000 Digital Pagers (expandable). 


No More Missed Pages! 


Stores to Individual Password Protected Files. 


Records Time/Date, Capcode, Function Code, Pager Type And Data Message. 
Automatic Decode of NEC, Golay, Pocsag 512/1200 Synch codes 1-4. 


Instant Retricval Local or Remote. 


Multiple Channels. 


Statistical Control Systems Corporation @ 3430 27th Parkway @ Sarasota, Florida 34235 


Mobile Radio Technology November |990 


1-813-954-8816 
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Digital encoder-decoder uses surface-mount devices 


The DCS-23 digital coded squelch 
encoder-decoder fits most portables and 
mobiles. The board is constructed with 
surface-mount components, and indus- 
try standard digital codes are field- 
programmable using PCB jumpers. The 
Communications Specialists board in- 
corporates a crystal-controlled CMOS 
microprocessor, and connections are 
made with color-coded jumper wires 
connected to a microminiature plug and 
socket. 
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Dual-port desktop charger services Motorola batteries 


The Unicharge dual-port desktop 
charger from Unitech Industries 
recharges Motorola 8000/9000 and UI- 
tra Classic series phone batteries. The 
regulated trickle charge port accepts ei- 
ther size phone with battery. The fast 
charge port charges slim, regular size 
batteries in an hour and double high- 
capacity battery packs in under two 
hours. 

Circle (412) on Fast Fact Card 


Radiolink combines voice amp, portable 


(7) EARMARK 
= JRADIO LINK 


LOUDMOUTH 


The Loudmouth radiolink from Ear- 
mark combines the functions of the 
unit’s voice amplifier with a user's port- 
able radio. The radiolink is powered by 
its own 9V alkaline battery and is listed 
as intrinsically safe by UL, The radio- 
link connects to most popular portable 
radios using patch cords, which are 
available from the company. 
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VCP IS YOUR COMMUNICATIONS RESOURCE 


Panasonic 


VCP is an authorized stocking distributor of the 
Panasonic, Shinwa and Uniden Pager lines. 


* Stock pagers shipped within 24 hours 
* No minimum on stock pagers 

« In-stock refurbishing kits 

* In-stock pager parts 

* Panasonic batteries — in stock! 

* Variety of payment plans 


SHINWA 
uniden’ 


( P INTERNATIONAL, INC. 
a 


DALLAS, TEXAS 


ee COMMUNICATIONS DIVISION 


P.O. Box 550999 


Dallas, TX 75355-0999 


Wats 800-527-9366 = FAX # (214) 278-598] 


Circle (79) on Fast Fact Card 


To get a good idea 
of what a great 
idea we have in 
Image Watches... 


paste 
your color 
logo here 


OR EVEN BETTER 


Send us 
your color logo 


(Any sire letterhead, photo, brochure, artwork} 


along with "> $16.50 ea. "22" 
and we’ll rush you a 
personalized working 

quartz watch sample as 
our convincer! 


Your company logo in full color 
is the dial of a handsome 
wristwatch. Gold plated case, 
genuine leather band, battery 
powered quartz movement with 
| year limited warranty. Men’s 
and women’s sizes. Remarkably 
inexpensive even in small 
quantities. 


A timely idea for - 
* Incentive 
¢ Premium 
© Dealer/ Loader 


¢ Business Gift 
* Convention or 
Meeting Giveaway 


Catalog sheet and details on request. 
Limit; 2 samples per company @ $16.50 each 


IMAGE™ WATCHES, INC. 
227 E. Pomona Blvd. 
Monterey Park, CA 91754 


Attn: Mr. Montague 
(213) 726-8050 


9am~Spm Mon, - Fri., Pacific Coast Time 


Logo Watch 


Leader for over 
10 Years 


iImage™ Watches, inc. 
all rights reserved 


Unconditional Maney Back Guarantee 
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CELWAVE 


© Fast delivery. 
@ No minimum buys. 


@ Expertly installed connectors . 


®@ Complete selection of connectors 
and installation accessories. 


“TESSCO" 


Your Total Source 


800-638-7666 
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SCALA ELECTRONIC CORPORATION 
Box 4580 Medford, Oregon (USA) 97501 
Phone: 503-779-6500 Fax: 503-779-3991 
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New products 


Programmable attenuators have various connectors 


DTMF decoder permits 
14 programmable features 

The TTD-4D DTMF decoder from 
Sierra Digital includes microprocessor 
control; wrong digit reset; 14 program- 
mable features; low power CMOS de- 
sign; one- to Il-digits selective call; 
group call; all call; timed automatic 
reset; built-in self test; and 1I2Vdc 
operation. 
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Programmable attenuators from JF'W 
Industries are available in 509, and 
some units come in 752. Model SOP- 
076 spans de to 1,000MHz with an at- 
tenuation of OdB to 127dB in IdB steps. 
Other models possess different specifi- 
cations. Model 50P-591 offers a fre- 
quency range of de to 3GHz. The at- 
tenuators come with BNA, SMA or N 
female connectors. 
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Rapid charger boards 
fit NEC portables 

The RC-3 and RC-9 rapid charge bat- 
tery assembly boards from DesignTech 
Systems replace the charger board in 
NEC's P9000/9100 and P-300 cellular 
portables. The rapid charge board fully 
charges a battery in less than four hours. 
After a battery is charged fully, the unit 
switches to trickle charge. 

Circle (359) on Fast Fact Card 


SCALA 


PR-450U PARAFLECTOR™ 


406 - 420 MHz (15.0dBd) 450 - 470 MHz (15.5 dBd) 
806 - 869 MHz (17.0dBd) 896 - 940 MHz (17.5 dBd) 
928 - 953 MHz (18.0dBd) 940 - 960 MHz (18.0 dBd) 
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Also available for other frequencies 
in the 350 - 960 MHz spectrum. 


MODEL 39 REPEATER PANEL 


ee 
GOGO moe eee 


The Premium Repeater Panel That Gives 
You All The Features You've Asked For 


Keypad and Display for Local Programming 

Full Remote Programming and Control, Even While In Operation 
50 CTCSS Tone and 49 Digital Squelch Code Capacity Standard 
Ultra High Performance ToneLock Tone Decoding 

Internal Dual Time Constant Squelch 

60 Milliamp Low Current Operation 

Real Time RS-232 Control 

Airtime Billing Software Package Available 


The Repeater Panel That Gives You 
Top Performance At A Budget Price 


Full Remote Programming and Control, Even While In Operation 
38 CTCSS Tone and 22 Digital Squelch Code Capacity Standard 
50 CTCSS Tone and 18 Digital Squelch Code Capacity Optional 
Ultra High Performance ToneLock Tone Decoding 

Real Time RS-232 Control 

Airtime Billing Software Package Available 


THE BOTTOM LINE =*5 
YOU GET MORE FEATURES FOR LESS MONEY 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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New products 


Enclosed radome covers 
cellular mobile antenna 


MODEL CR-B9AGP 


10 FEET OF CABLE 
WITH TNC CONNECTOR 


INTEGRATEO GROUND 
PLANE AND ANTENNA 


An integrated antenna system for cel- 
lular usage is available from Untenna. 
The low profile antenna system includes 
antenna, ground plane. radome cover, 
coaxial cable and a TNC connector. The 
CR89AGP system is suited for inside ve- 
hicle use, portability and fiberglass 
mounting. 
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Locator service finds stolen vehicles 


The stolen vehicle locator service 
from International Teletrac links radi- 
olocation equipment and a transmission 
network. The service includes 24-hour 
vehicle monitoring, and the software in- 


corporates windows and options that en- 
able a dispatcher to track one vehicle or 
many units in one city or several. 
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Die-cast chassis improves hand-helds 


Models 70-145XT and 70-245XT 
portable radios offer enhanced features 
such as die-cast chassis, 16-position ro- 
tary channel selector switch with stop 
and a threaded screw-on injection- 
molded helical antenna. The VHF and 
UHF Midland LMR hand-helds fea- 
ture improved frequency separation 
specifications, and a 490MHz-to- 
512MHz model has been added to the 
UHF band. The portables retain popu- 
lar features of the previous models, in- 
cluding switchable 2W or 5W output 
power. 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 


problems in repeater systems. 


#40 to 1000 Mhz tuned to your frequency 
«5 large helical resonators 


| ne ? «Very high rejection 
eee 
Se 
fe 
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Typical rejection: 

+600Khz @ 145 Mhz: 28db 
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) 
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs) 


AUTOMATIC IDENTIFIERS 


*Up to 8 EPROM programmed messages 
*Adjustable audio, speed & interval timer 
*'ID over voice inhibit" 


*Low noise—high overload resistance 
*8 db gain—ultimate rejection )80 db 
*GaAs fet option (above 200 Mhz) 
*Cast aluminum enclosure 

«N, BNC, and SO239 connector options 


+20 Mhz @ 800 Mhz: 65db 
+ 20 Mhz @ 950 Mhz: 70db 


CONTACTLESS DESOLDERING 


AND SOLDERING 


with the Leister Hot-Jet Hot Air Tool 


*Low power option 
*Modular design 
Message selection via binary input— 
TTL leveis 
Size: 2.7 x 2.6 x 0.7" 
The |D-28 provides required station identification without troublesome 
diode programming. The “‘|D over voice inhibit” circuitry allows for cour- 
teous operation by not allowing an ID until the next squelch closing. 


ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9to4 
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For contactless de-soldering and soldering of 
SMD- and DIP-components in 3-6 seconds. 


Electronic Temperature Adjustment from 20 to 
600°C. Three-way Air Volume Adjustment from 1 


to 30 litres per minute. 
ASK FOR BROCHURE MQ230 
By brian r. white co., inc. 
313 HENRY STATION ROAD 
UKIAH, CA 95482 (707) 462-9795 
FARMINGDALE, NJ 07727 (201) 938-2700 
DISTRIBUTOR INQUIRIES WELCOMED 
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Reps...Manufacturers...Distributors... 


November 8-11, 1990 


Come to CMC 1990 
in Denver! 


18th Annual 


Communications Marketing Conference 


Cue to the 18th An- 
nual Communications 
Marketing Conference for 
the most productive training 
of the year on the radio- 
communications products 
that you market! 

CMC 1990 provides you 
with... 


m Formal training sessions 
on the latest radio-com- 
munications products 
(coordinated or dupli- 
cated schedules to 
avoid conflicts) 


a Informal interaction ses- 
sions 


m Arelaxed atmosphere, 
conducive to learning, 
discussing issues, and 
exchanging ideas (avoid- 
ing trade-show conflicts 
where we only have 
time for brief new- 


product information ses- 
sions) 


Savings of time and 
money (reps and dis- 
tributors meet with their 
manufacturers, and 
manufacturers meet 
with their reps and dis- 
tributors, all at one 
economical location, 
within a few day's time) 


Economical, first-class 
accommodations at the 
Embassy Suites Hotel in 
Denver for only $69.00 
a night (large individual 
suite with wet bar and 
living-room-type area), 
convenient to excellent 
sightseeing and shop- 
ping opportunities (bring 
your spouses!) 


CMC 1990 emphasizes 
the productivity that can be 


achieved through coopera- 
tion and communication 
among manufacturers, rep- 
resentatives, and dis- 
tributors in a maturing 
industry. All primary links of 
our marketing chain are in- 
cluded in this annual ex- 
change of ideas. 

Plan now to attend CMC 
1990, scheduled for Novem- 
ber 8-11 at the Embassy 
Suites Hotel in Denver, 
Colorado. Space is limited, 
so make your reservations 
immediately. 

For further information, 
contact Gene Johnson, c/o 
Vega, a Mark IV company, 
Signaling Products Group, 
9900 Baldwin Place, El 
Monte, CA 91731-2204. 
Telephone (818) 442-0782. 
FAX (818) 444-1342. 


COMMUNICATIONS MARKETING ASSOCIATION 
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New products 


Paging repeater system provides |W output 30W VHF mobile spans 
one to 10 channels 
For use in areas where paging signals 
are blocked by buildings, terrain and 
other entities, the Page-Link DB8905 
paging repeater system fills in. The De- 
cibel Products unit provides |W of out- 
put power. It features an on-off remote 
control receiver with 5/6-tone decoder. 
narrowband operation and IW class C 
amplifier. Automatic gain control main- 
tains performance over a wide range of 
input signals. 
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Brass antenna mounts suit 27MHz-to-1,.000MHz uses 


Brass ¥/4-hole antenna mounts feature 
corrosion resistance and continuity. The 
Antenex mounts include a shield lug 
that is soldered to the base rather than 
crimped. The mounts are recommended 
for 27MHz-to-1.0OOMHz applications. 
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The RPM-150 from Ritron is availa- 
ble in VHF FM. The programmable 
unit offers one to 10 channels, 30W and 
a synthesized transmitter. The mobile’s 
cloning feature enables programming of 
additional mobiles. 
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THE POWER TO COMMUNICATE 
ANYWHERE! 


Reliable Power 
for your 
Mountain Top Site 

using... 


Stand-Alone 


SF Photovoltaic 
is Power 


‘. Systems 


Proven on Mountain tops around the world, 

SES Solar Electric Power Systems are preferred by 
more companies requiring power they can rely on. 
We offer expert system sizing, engineering and a 
large inventory of PV system components. 


Call us today with your requirements and we'll 
show you how easy it is to power your site. 


(800)-344-2003 


Authorized Distributor for ARCO Solar <> 


SOLAR ELECTRIC SPECIALTIES Co. FX} =h24 
P.O. Box 537, Willits, CA 95490 
(707) 459-9496 » FAX (707) 459-5132 
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(cao =x BATTERY ANALYZER 
=== AND REJUVENATOR 


The Solution to a 
Common Battery Problem 


= Analyzes four batteries simultaneously 

« Features individual program setting for each battery 

= Doubles as efficient fast-charger 

= Rejuvenates weak batteries by unique recondition method 
= Verifies battery condition to support warranty claims 

= Extends battery life; reduces replacement costs 

= Assures a high level of confidence in rechargeable batteries 


CADEX ELECTRONICS INC. 3111 Thunderbird Crescent, Bumaby BC VSA3G1 


Speciatizing in Battery Maintenance Systems —T#!: (604) 421-0061 Fax: (604) 421-0034 


yf f J 4 f f yf ¥ 
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A 5 Year Limited Warranty wii 
TPL Mobile Amplifiers lies in your uture. 
——— 


wo 


pill — : 


Tough Cookies 


It is now your good fortune to purchase TPL Mobile Amplifiers. With the new 
AmpGuard system, TPL is able to warrant these units for a full 5 years—now they are 
really tough cookies! 

With the AmpGuard feature, if overheating occurs the amp will shut down until the 
temperature reaches a safe operating level, then automatically resume full output power. 
While in the power down mode, the amplifier will still pass the exciter output to the 
antenna, allowing the operator to remain on the air. 

The leader in power amplifiers is very proud to give you the best warranty in the 
amplifier business, 

We are proud of our units and will stand behind them. 

Call us today for the dealer nearest you. 


Leadership by tradition. Tp, COMMUNICATIONS 


3336 San Fernando Road, Los Angeles, CA 90065 (213) 256-3000, (800) HI-POWER, FAX (213) 254-3210 
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New products 


VHF mobile boasts 48 channels, 25W output 


The LMV2548B VHF mobile radio 
offers 48 channels and 25W output. The 
Relm Communications mobile is made 
with an extruded aluminum chassis with 
a metal case. Features include full func- 
tion keypad; normal scan; tone and 
monitor functions; and area scan. The 
radio has an open channel scan that 
searches for the first available channel. 
Signaling options include CTCSS for all 
37 standard EIA tones. 
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Interface unit upgrade includes 24V talk battery 


The ST-40 Hyperdyne radiotelephone 


interface from Selectone includes up- 
graded features. The enhanced unit in- 
cludes 24¥ talk battery; reduced current 
drain of 1A; audio amplifier; and PTT 
delay circuit. 


Parts tester exults 
digital readout 


Model 815 hand-held parts tester from 
B&K Precision has a digital readout 
and tests capacitance and resistance, ca- 
ble switches, diodes, LEDs and batter- 
ies in 26 ranges. The instrument has a 
ult stand for bench use and is water- 
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FEATURES: 


* Automatic Set-up 

* User Programmable CW-ID 
¢ Phone Line In Use Inhibit 
* Call Waiting 

¢ Hook-Flash 

¢ Turn-A-Round Beeps 

* Automatic Busy Disconnect 
* Single or Multi Digit Codes 
* Toll Restrict 

* Toll Restrict Defeat Code 

¢ Tone or Pulse Dialing 

* Ring-Out (Reverse Patch) 

¢ Half Duplex Mode 


4/ /2= INTERCONNECT 


SPECIALISTS INC. 


resistant, as well as protected from 
overload. 
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BEST SIMPLEX 


PATCH 
AVAILABLE 


The VCS-2100, uses a combination of VOX 
control from telephone line audio, and 
sampling of receiver noise, to achieve the 
optimum control method for a simplex 
interconnect. No sampling interruptions occur 
during normal conversation. Turn-a-round 
beeps make operation very smooth and easy. 

The VCS-2100 also features the ISI exclusive, 
Automatic Setup. This feature eliminates the 
trial and error method of sample window 
setup. Our Quick Start Set-up procedure gets 
the VCS-2100 up and running, without 
complicated programming. 


Phone (407) 332-0533 © Toll Free 800-633-3750 


1215 N. CR 427 © Suite 105 * Longwood, Florida 32750 
FAX NO. (407) 332-4912 
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Dec-to-de converter 
boasts high power density 


Model 1561 de-to-de converter from 
Wilmore Electronics delivers 30A at 
24V from a 48V battery. The 800W 
converter provides input-to-output iso- 
lation, tight regulation and output ad- 
justability. The unit has low ripple and 
noise and includes high power density, 
high efficiency and a provision for easy 
paralleling of converters for redundan- 
cy or additional power. 
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Cellular, AM/FM antenna 
requires no booster amp 


Model CX-400 cellular, AM/FM an- 
tenna incorporates a longer mast and no 
longer requires a booster amplifier for 
operation as does its predecessor. The 
Harada Industry of America antenna 
installs on the fender, and five different 
angled mounting kits are included for 


installation. 
Circle (408) on Fast Fact Card 


oe) 


Re a TE 


BORN AGAIN. 


MODEL NC401 DTMF DECODER 


AVAILABLE NOW the NC401 combines two district separately addressable DTMF 
Decoders in one highly versatile unit, offering multiple user configurable output func- 
tions through microcontroller technology and NorComm's custom software. Decading 
all 16 standard DTMF characters, 1 to 7 digits and non-volatile storage of programmed 
codes, input/output functions, deadbeat disable and user outputs. 


Call or write today for pricing and full specifications. 


as ™ 
NORCOMM" 
qe TONE SIGNALLING PRODUCTS 


TOLL FREE SALES 800-874-8663 ¢ FAX (916) 477-8403 
12438 Loma Rica Drive “‘A’’ Grass Valley, CA 95945 
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WACOM 


oes TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
450-450-800 MHz 


a 
DUPLEXERS and CAVITY FILTERS, ~ 
including our patented 8, B, CIRCUIT * — 
FILTERS, for all bands within the frequency 

range of 30 to 960 MHz. Investigate this 

complete line of high performance products. 


CALL 
817/848-4435 


@ 


E 


WACOM 
PRODUCTS, INC. 
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WACO, TEXAS 76702 * 817/848-4435 
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iterature 


Catalog features 
attenuators and switches 
JFW Industries’ catalog features 
new products and custom designs for at- 
tenuators and switches. 
Circle (241) on Fast Fact Card 


Report examines mobile, 
telecommunications 

“Radio in the Local Loop” examines 
leading telephone administrations’ ex- 
periences of mobile communications by 
industry group and occupation. The 
study covers private mobile radio; mo- 
bile satellite services; mobile data com- 
munications; packet radio; cellular mo- 
bile telephone; personal communica- 
tions network service; paging systems: 
trunked mobile radios (SMR/PMR); 
fixed subscriber and rural radio; non- 
cellular public mobile telephone; and 
citizen’s band radio. Descriptions, his- 
tories and forecasts of each technology 
and service are provided in Dittberner 
Associates’ 800-page report. 

Circle (253) on Fast Fact Card 


Study discusses European private mobile radio 


European mobile radio suppliers face 
decisions in determining product, serv- 
ice and market strategies in converting 
private mobile radio (PMR) to public 
access mobile radio (PAMR), accord- 


Technical bulletin explains 
desktop comm console 
Features, functions and specifications 
of the Calida 16-channel desktop com- 
munications console are outlined in Or- 
bacom’s technical bulletin. 
Circle (444) on Fast Fact Card 


Brochure lists 
NiCd batteries 


A brochure from PowerPak describes 
Gates’ long-life NiCd batteries. The 
product line, specifications and cross 
reference material on the sealed, 
rechargeable NiCd batteries are in- 
cluded in the publication. 

Circle (451) on Fast Fact Card 


ing to a Frost & Sullivan report. The 
study indicates the European market- 
place will witness a supply battle for 
mobile radio. 

Circle (406) on Fast Fact Card 


Catalog lists 
cellular antennas, mounts 
Cellular antennas, mounts and acces- 
sories are described in a 24-page cata- 
log by Ora Electronics. 
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Catalog describes 
portable antenna 


A brochure and selection guide from 
Antenna Specialists describes Armor- 
Flex portable replacement antennas. 
The selection guide provides a cross- 
reference chart for antenna selection by 
radio type, connector requirements, fre- 
quency and antenna style. 
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S@nic 


sound Technology 
Working for You 


The Sonic Throat 
Microphone allows 
hands free 
communication in high 
noise, severe 
environments. Police 
i Operations and 
r 


e@ Hazmat Teams can 
maintain radio contact 
under adverse 
conditions. 


CALL OR FAX 
FOR MORE 
INFORMATION ON 


SONIC PRODUCTS Tel: 603-878 1944 


Circle (92) on Fast Fact Card 
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Sonic Communications Inc. 
4 Colonial Center Box 287 
New Ipswich N.H. 03071 USA 


Fax: 603-878 1773 


lems and is: 


Business 
Industrial 
Public Safety 


affordable for all markets: 


The more things change: 


Introducing the All New 


ame XTENDA- COMM 
XTENDA-COMM 
G3S2 Vehicular Repeater 


The vehicular repeater that doubles as an RF control link 


It will help you solve portable coverage or remote control prob- 


versatile for all systems: 
VHF-LO, VHF-HI, 
UHF, 800 Mhz, 
CTCSS/ Digital, 
Trunked, 


more standard features. 

lower current drain. 

new Public Safety option. 

new contro! head with indicators. 


The more they stay the same: 48 hour shipping. 

unlimited engineering/technical 
support. 

one full year parts and labor 
warranty. 


Let us send you complete details about how Xtenda-Comm 
will work for you, Call us Toll-Free at 1-800-735-0263 or circle the 
Reader Service card number. Then you can find out how much the 
others really cost. Try Xtenda-Comm. 


SWEET | crectronics corp 


618-939-3870 
P.O, Box 103 


Waterloo, IL 62298 
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Dealer catalog describes Brochure describes Brochure details 
cellular antennas power system communications console 
More than 70 vehicular cellular an- The Constac IKVA uninterruptible Panel switches, panel indicators, in- 


tennas and accessories are described in _ power system is designed to protect crit- dividual volume control and channel 
Antenna Specialists’ dealer catalog. ical ac-operated equipment from black- mute, and extensive patch capability are 
Product descriptions and technical outs, brownouts and line transients. covered in Orbacom’s brochure, detail- 
specifications for On-Glass, elevated Electrical and physical specifications are —_ing its TDM-150 distributed microproc- 
feed, roof-mount, temporary-mount, included in the Lorain Products and — essor communications console. 
portable and marine cellular antennas Reliance Comm/Tec brochure. Circle (441) on Fast Fact Card 
are included in the publication. Circle (442) on Fast Fact Card 
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Brochure describes DEALERS WANT ED 
antennas, combiners, filters 50-5 5% PROFIT MARGIN 


Celwave’s brochure describes ex- 
panded Spectrum antennas, TX com- 

1 ee ee World’s Most PROFITABLE Two-Way Radios 
MSA systems. “PRIVATE LABEL PROGRAM AVAILABLE”’ 


“cimamneen | Auciolech| Eclipse 


Manual describes 5 WATT $1 4900 PALM SIZED 
proper grounding technique 6 CHANNEL 5 WATT—4 CHANNEL 


A technical manual by Lightning An engineering marriage of 
Eliminators & Consultants details the best of today’s two-way $14900 
technology combined with 


proper grounding for system equipment. 
It describes satisfactory grounding for 
adverse conditions. 

Circle (460) on Fast Fact Card 


Space Age Tech- 
good old-fashioned ioiooy bra 


economy. reliability. 


’ Top Quality 
Price Includes: Engineering. 


1/5 Watts, Hi/Low Rugged All 
Switch, 6” Rubber- | Weather 
flex Antenna, Re- | Construction. 
chargeable Battery, | Price Includes: 
Belt-Clip, One Oper- | 6” Antenna, Wall 
ating Frequency | Charger, Battery, 
Installed. Soft Case, Belt- 
Clip, One Oper. 
Frequency Installed 


Catalog describes 
protection, grounding devices 
Protection and grounding devices and 
grounding tutorial information are de- 
scribed in PolyPhaser’s catalog. 
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10 Unit Price To Dealers 


Buyers’ guide lists A ADVANCED VIDEOTECH CORP. 


EE products , 1840 COUNTY LINE ROAD ¢ HUNTINGDON VALLEY, PA 19006 
Product categories and manufacturer's TOLL FREE 1-800-233-0013 * IN PA (215) 322-4600 * FAX (215) 322-4606 
part numbers are included in Tessco’s 
buyers’ guide. Cables and connectors; 
antennas; test equipment; and accesso- 
ries are included. 
Circle (462) on Fast Fact Card 
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Guide explains 

shielding effectiveness 
Andrew’s guide describes shielding 

effectiveness of coaxial cables, connec- 

tors and assemblies. A technical discus- 

sion includes transfer impedance and 


: ailing»abel 
tea ae, eo the adds change core 
el fie this issue. Please allow 6-8 weeks to 

Circle (402) on Fast Fact Card 
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eedback 


Stiff competition, technological inroads exemplify the ’90s 


The ‘90s present competitive 
challenges, as well as technological 
ones, according to respondents to the 
April “What Do You Think?” question- 
naire. Marketing will play an ever- 
increasing role in the competitive are- 


na in the "90s, readers believe. State-of- 
the art developments and integration of 
ancillary services will propel growth 
and survival, deem respondents. 

The °90s will be more competitive 
than the ’80s according to 75% of the 


USE STANDARD TELEPHONE 
EQUIPMENT ON YOUR 
MOBILE DUPLEX RADIO 


APPLICATION 


Connects your FAX, modem, cordless phone or 
any other standard telephone device to any 
mobile duplex radio 


RELIABILITY 


Units in service over two years with proven 
rehability. Quahty components and manufacturing 


PERFORMANCE 


Precision 2-4 wae conversion and hybrid balance 
with guaranteed specifications Superior on board 


ting generator capable of driving up to one mile of wire 


Automatic DOTMF ANI, Busy channel lockout, Monitor 


WARRANTY 


One year and it's 
and full technical support 


TIC-1D $287 


CTCSS selective signaling 


TIC-1E $347 


OTMF selective signaling 


lock 


backed up with a 24 br. replacement 


24 HR. SHIPPING 


NORTHERN CONTROLS & COMMUNICATIONS 


1035 BLAIRROAD FAIRBANKS, AK 99701 


{907) 452-7765 
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MEET YOUR NEXT 


| is si 
mo! 


He works 24 hours a day - every day 
He continuously monitors up ta 104 parameters! 
He controls 16 relay outputs automatically! 
AND He knows when to call for REAL help! 


HE'S UNREAL: 


ProTek. . 


2801 SPRING FOREST RD. 


TECHNICIAN. . . 


ProTek 1s the most advanced Monitor, 
Alert, and Control System on the market 
It's like having 3 technician at the site that 
constantly monitors DC voltages, RF 
power. and contact closures on your 
equipment. It takes whatever action you've 
pragrammed, including alert calls to a 
person, pager, or computer equipment, and 
it keeps a complete event record 


-A Real Technician's Best,Friend. 


PAGEIEK : 


Unreay 


RALEIGH, NC 27604 
919-876-8294 
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readers. Statistics include: 


Competition % 

Same as the '80s 17.9% 

Not as competitive 5.4% 
as the '80s 

More competitive 75.0% 
than the '80s 

No response 1.8% 


Readers view foreign competition and 
giant, dominant companies as survival 
threats. “A few large companies are 
buying up the entire marketplace with 


SMR purchases nationwide,” notes a 
reader. 
“As equipment manufacturers 


proliferate, competition will grow,” an- 
other comment reads. 

‘Mass merchandisers will enter land 
mobile radio, as they did in cellular mo- 
bile telephone. Big manufacturers will 
attempt to kill the land mobile radio guy 
whenever possible,” according to one 
respondent. 

“More acquisitions by larger compa- 
nies will squeeze small operators out,” 
another respondent wrote. 

Other views of the competitive arena 
include: 

* “Improvements in technology for 
communications and transportation will 
allow foreign competitors to bring their 
product here cheaply.” 

* “Hopefully the Japanese onslaught 
will wake up all these stupid Americans 
who currently are too busy with merger- 
mania and hostile takeovers.” 

¢ “Emerging technologies will make 
the industry even more dynamic.” 

¢ “Slow growth will put the pressure 
on prices. New start-ups will stress 
service, putting added pressure on 
margins.” 

© “With more varieties of communi- 
cations available such as data, personal 
communications network product and 
more, the different modes will compete 
for one person's needs.” 

* “Tt is difficult for small companies 
to keep up with larger ones or pay for 
technical development.” 

¢ “More radio companies and man- 
ufacturers are popping up with more 
versatile equipment—not just one or 
two.” 

* “T believe the top two manufactur- 


ers of mobile equipment will change or 
fall to foreign competition.” 

* “There is too much money chasing 
too few good products.” 


Technical developments 

Technical advances readers crave in- 
clude a personal communications net- 
work and smaller batteries. Break- 
throughs respondents look forward to in 
the 90s are reported in the following 
statistics. Multiple responses add up to 
more than 100%. 


Technological development 
aspirations % 


Smaller batteries 57.1% 
Integration of technology 33.9% 
such as the 
wrist-watch pager 
‘Back-to-basics’ 
two-way radio 
Personal communications 57.1% 
network 
Other 


48.2% 


19.6% 


In addition to these developments, 
readers list other items. Technological 


wish list items include: 

* more RF from smaller packages. 

* much more powerful batteries—not 
smaller. 
encryption developments. 
improved clean coordination. 
video addition over RF. 

® improved GMRS radio for personal 
communications only. 

* linked SMR systems. 

* extremely efficient subdivision of 
the spectrum. 

* niche systems applying new tech- 
nologies to present needs. 

* trunked UHF—one system fits 
all—and more lowband frequencies. 

* personal VSAT communications 
for remote and third world populations. 

The ‘90s will not be free of problems, 
according to many readers. The costs of 
doing business will accelerate, systems 
incompatibility will continue, and the 
lack of enough certified technicians will 
continue. Respondents cite the follow- 
ing as the biggest problems to confront 
in the ‘90s. Multiple responses add up 
to more than 100%. Statistics include: 


Biggest problems faced % 
Lack of enough certified 46.4% 

technicians 
Throw-away product 41.1% 
Complicated equipment 

repairs 39.3% 
Salaries 23.2% 
Market penetration 10.7% 
Costs of doing business 48.2% 
Incompatibility among 

systems 46.4% 
Too many trade shows 3.6% 
Other 8.9% 
No response 3.6% 


Readers sent the following comments 
about problems to be faced in the ’90s: 

¢ “There is not enough factory sup- 
port for technicians.” 

* “Finding qualified people is al- 
ready difficult; it won't get much 
easier.” 

¢ “The new technologies will require 
top-notch technicians to prove them- 
selves.” 

¢ “Too many different types of 
equipment will confuse purchasers.” 


MODEL 5 


ENCODER 


COMMUNICATIONS 


TRULY IRRESISTIBLE 


Because the Model 5 DOES MORE and 


COSTS LESS than similiar encoders, 


FEATURES: 


Call or 
Write 
Today 


Zetron, Inc. 


12335 134th Court NE, Redmond WA 98502 
Phone (206) 820-6363 FAX (206) 820-7031 
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@ Multiple format options include either two-tone and five/ 
six tone or two-tone and DTMF 


@ Built-in electret microphone eliminates need for 
separate desk microphone 


the Model 5 truly is an irresistible buy. 


@ Field programmable parameters include: 
format, tone series, codeplans, tone groups, 
call sizes (100, 1,000, 10,000, plus), tone 
timing, alert tones, voice time, autopage 
and more 


e Attractive console designed for reliability 


and durability, with high-quality 
keypad 


ZETRON 


“Technology That Pays” 
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fast, easy 
and 
permanent 


} 


me yu rae 4 a 


= 


+ ee 


| 


That's why Band-lt, The Clamping 
Experts, developed the E.V.A. Coated 
Stainless Steel Cable Tie System in- 
cluding our new 
pocket-sized Cable 
Tie Tensioner for 
quick, simple, reli- 
able bundling. 


The Cable Tie 
Tensioner cinches 
the ties to their op- 
timum holding 
power with a simple squeeze - - a flick 
of the wrist and they're locked tight. 


Since we introduced them a few years 


ago, our reusable E.V.A. Cable Ties 
have quickly become the industry's 
preferred bundling ties. They are 
chemical and 
weather resistant, 
non-corrosive, 
halogen-free, non- 
toxic and available 
in many lengths, 
widths, and colors. 


And now, with the 
introduction of our 
Cable Tie Tensioner, the Band-ItE.V.A. 
Cable Tie System is better than ever - 
- a fact you'll appreciate more with 
each step up the ladder. 


BAND-IT 


THE CLAMPING EXPERTS 


BAND-IT — |DEX, INC. 

A Unit of IDEX Corporation 
P.O. Box 16307 

Denver, CO 80216-0307 U.S.A. 
(303) 320-4555 Telex 45-0009 
FAX 303-333-6549 


OE) COAPORAFION 
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Feedback 


* “With so many players, I see a 
shakeout in the next few years. Compa- 
nies with the best marketing organiza- 
tion will survive.” 

¢ “Costs will continue to escalate 
while productivity will not keep pace.” 

¢ “Dumping from Asia.” 

¢ “Smallness is the key to con- 
venience. This leads to throw-away user 
install parts. More throw-aways equals 
litter and no need for replacement parts 
from OEMs.” 

© “Good technical help will be dif- 
ficult to find. The complex technology 
will make central repair depots more 
commonplace. Throw-away will de- 
grade the entire industry. Business costs 
won't be met by low margin profits.” 

Nationwide and international paging 
use will be widespread in the "90s, ac- 
cording to 78.6% of the respondents. 
“As international business grows, the 
need to reach people overseas will 
grow,” a reader comments. 

“For some companies and people, na- 
tionwide and international paging will 
be very valuable. Others will not need 
this wide coverage arca,” adds a reader. 

“People will require specific geo- 
graphical areas 90% of the time. Na- 
tionwide or international use is limited 
for purchasers,” notes a respondent. 

Besides paging, readers view various 
growth opportunities in land mobile ra- 
dio. Multiple responses add up to more 
than 100% as reported in these statistics: 


Growth % 
Two-way radio 48.2% 
Paging 55.4% 
Mobile satellite 37.5% 
Mobile data terminals 62.5% 
SMR 30.4% 
Cellular radio 58.9% 
Automatic vehicle location 51.8% 
Battery technology 28.6% 
Other 8.9% 
No response 1.8% 


Be sure to fill out this 
month’s ‘‘What Do You 
Think?’’ questionnaire on 
page 113 so your responses 


can be included in a future 
**Feedback’’ column. 


van der Kaay McLaughlin 


Townsend Nissen 
Erik H. van der Kaay exits Millitech as president to be- 
come president of Antenna Specialists, Cleveland. 


Greg McLaughlin leaves a vice president and general 
manager position with an auto aftermarket alarm and sun- 
roof supplier to join AutoPage, Torrance, CA, as customer 
and technical services manager. 


Ron Townsend exits Unipage, De Soto, TX, as eastern 
regional manager, to join VCP International, Dallas, as na- 
tional sales manager of the communications division. 


Deborah Nissen, a sales representative with Riser-Bond 
Instruments, Aurora, NE, advances to sales manager of the 
Aurora branch office. 


Election results at the Forest Industries Telecommuni- 
cations annual meeting: Peggy Kelly, Weyerhauser, presi- 
dent; Harry Courtois, Great Northern Paper, Northern Di- 
vision vice president; Ken Clement, Escanaba Paper, Lake 
States division vice president; Tom Keith, Keith Enter- 
prises, Southern Division vice president; Lynn Hendry, 
Potlatch, Western Division vice president; Don 
McConaughy, Westvaco, treasurer. Staff officers re-elected 
include James H. Baker, executive vice president; and 
Kenton Sturdevant, secretary and assistant vice president. 


Stanley A. DeCosmo, general manager of the commer- 
cial markets division of Motorola, Schaumburg, IL, ad- 
vances to corporate vice president of Motorola and presi- 
dent of its Mobile Data International subsidiary, Richmond, 
British Columbia. 

Other promotions at Mobile Data International include: 
Steve Flannery, senior vice president of engineering and 
manufacturing, advances to executive vice president of oper- 
ations, Glen Brownlee, regional vice president of sales, be- 
comes vice president of sales and systems. David Sutcliffe 
moves up to vice president of marketing. 


Joe Gallelli exits Philips Telecom, Maitland, FL, as sys- 
tems manager to join RAM Mobile Data, New York, as its 
public safety sales and southern regional manager. 


Todd R. Ellis resigns as national sales coordinator for 


Repco, Orlando, FL, to join Transcrypt International, Lin- 
coln, NE, as director of sales engineering and export sales. 


2 


WIDE _ 
BAND 


LEADERS 


Proven Excellence 


M-8 
65 Watt VHF/40 Watt UHF 

99 Channel 

30/36 Mhz RX Bandwidth 


* Field Progammable 
* VHF 138 to 174 Mhz in one split 
* UHF 406 to 470 Mhz in two splits 
* Priority Scan and CTCSS 

* Trunk Mount option(M8) 

* Group Prom option 


* 12.5 Khz programming capability 


Space Saver 


MD150 Cadet 


30 Watt VHF 
40 Channel 
36 Mhz RX Bandwidth 


TAD RADIO 


P.O. Box 10160 Spokane WA 99209 
PH:(509)326-1511  _ FAX(509)326-1430 


Dealer Inquiries Welcome 
A Div. of TAD Radio of Canada Inc PH:(604)545-1150 
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A Better Value... 
A Better Case 


With performance features that 
_ Sell themselves 


eae Inner flap protects stitching and 


extends life 


> 


@ Recessed, washer-backed rivets 

a hold fast and will not scratch 
the unit 

a ® Nylon thread, stronger 


and more resilient 
than cotton 


——® Stainless steel rivets, 
tough to corrode 


®@ Specially constructed, 
riveted bottom adds 


psidity and form 


Millions Sold Worldwide 
start Carrying Quality Today 
Call 1-800-334-4884 


A.W. ENTERPRISE 


6543 S. Laramie Ave. 


. Bedford Park, IL 60638 
EST MCMLXII 
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SELECTIVE 
SIGNALING 


J 


MOBILE ENCODERS 


# 


os 
4 


iE 
eee 
eles 
ree 


MOBILE DECODERS 


WE ALSO MANUFACTURE REEDS, MODULES, AND SPECIALS. 


“CUSTOM PRODUCTS AT PRODUCTION PRICES’’ 
SIGNAL US YOUR REQUIREMENTS. WE CAN HELP. 


B © 1990 BRAMCO, INC. FAX (513)773-8003 
FQuTCO. 5:71 Looney Rood PO. Box 1482 Piqua, Ohio 45356 (513)773-6255 


Circle (102) on Fast Fact Card 


TOUGH REMOTES 
THAT ARE 
TOUGH TO BEAT 


Quality manufactured remote control and signaling 
products with unequaled factory sales and 
engineering support before and atter sale. At CPi —- 
customer satisfaction is our #1 priority. 

* DC/Tone Remotes 

* Local extensions 


* Signaling encoders/decoders 
Call or write today 

for literature and 

complete listing of 

our 11 major stocking 

distributors. 


TWO YEAR 
WARRANTY 
Warranty/Repair 

of Communications 
Products Inc 
Equipment 


RD14 OC Console featuring: New Housing, Shure 
Desk Mic, Modular Line Cord 


CP! Communications, Inc. 
505 North Bowser 
Richardson, Texas 75081 
Tel 214-437-5320 


WATS 800-869-9128 U.S.A. 
FAX 214-437-5360 

In Canada Contact: 
EASTCOM 416-850-2550 
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November 


8-11—Communications Marketing Conference, Denver. Contact: John 
Ehret, TPL Communications, 213-256-3000. 


16—Radio Club of America Annual Meeting and Awards Banquet, New 
York Athletic Club, New York. Contact: 201-246-7271. 


1991 


January 


16-18—Cellular Telecommunications Industry Association 1991 Win- 
ter Meeting and Exposition, San Diego, Contact: 202-785-0081, 


February 


25-26—American SMR Network Association New Technologies Sym- 
posium and SMR Expo, Westcourt in the Buttes, Phoenix. Contact: 
202-331-7773. 


March 


3-6—Energy Telecommunications and Electrical Association 91, George 
R. Brown Convention Center and Hyatt Regency, Houston. Contact: 
214-235-0655, 


1-13—Associated Public-Safety Communications Officers 23rd West- 
ern Regional Conference, Red Lion Motel, Salt Lake City, Contact: 
801-965-4087. 


26-28—International Mobile Communications Expo, Anaheim Conven- 
tion Center, Anaheim, CA. Contact: 303-220-0600. 


April 


25-27—Mobilecomm North America, Toronto Convention Center, Toron- 
to, Canada. Sponsored by Telocator and Radiocomm. Contact: 
800-422-4862. 


May 


8-LI—National Association of Business and Educational Radio Annu- 
al Meeting, Westin O'Hare, Chicago. Contact: 800-759-0300, 


19-22—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
Jar Technology Society, Sheraton West Port Inn, Maryland Heights (St. 
Louis), MO. Contact: Jay Underdown, 314-946-9980. 


June 


25-27—Utilities Telecommunications Council 43rd Annual Meeting, 
Hyatt Regency Ohio Center, Columbus, OH. Contact: Rita Clark, 
301-621-7802. 


July 


21-24—Forestry-Conservation Communications Association, Great 
Smokies Hilton, Asheville, NC. Contact: Don Pfohl, 602-644-3166. 


August 

12-15—Associated Public-Safety Communications Officers 57th National 
Conference, Tulsa, OK. Contact: 800-824-1850. 

September 


19-21—Mobilexpo & Cellular Showcase, Orange County Convention Cen- 
ter/Civic Center, Orlando, FL, Contact: 303-220-0600. 


21-25—International Association of Fire Chiefs Annual Meeting, Toron- 
to. Contact: 202-833-3420. 


25-28—Special Industrial Radio Service Association Annual Meeting, 
Hyatt Lake Tahoe, Incline, NV. Contact: Barbara J. Levermann, 
703-528-5115. ah 


rofessional services 


GE PORTABLE SEAVICE 


* FAST TURN 

* WARRANTY 

# $32.00 hr./2 hr. MAX 
@ PARTS GE LIST 

© RETURN UPS PAID 


Smith Communications Service 
2121 PARRISH AVE. 
OWENSBORO, KY 42301 
502-683-0936 


=— 


1425 Greenway Drive / Suse 955 

Las Cohnas, Texas 76038 
P.O Bos 166138) Irving. Wass 75006 
Phone 214/ 550.0320 


Marketing Research 


Jon Stewart Management Consulting 


Presidant 


MOTOROLA Radius 


Mobile & Portable Two-Way Radios 
HAROLD HEASTER INC. 
Sales-Service-Installation 
84 N Tymber Creek Road 
Ormond Beach, FL 32174 
(904) 672-8767 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 


1475 GREENWAY DRIVE, SUITE 340 
IRVING, TLAAS 79038 
214/560.101) 


Raymond C. Trott. PE 
PRESIDENT 


LAND MOBILE | MICROWAVE COMMUNICATIONS SYSTEMS 


Stuart 


LAND MOBILE CONSULTANT 


4417 NEWTON &T. 
VIENNA, VA 22100 
(703) 201.3606 


fC CALL 
KOBIS40 


Carla Gamino 
Classified Advertising Manager 


Cellular Business 
Mobile Radio Technology 


333 W. Hampden Ave., Suite 803 (303) 762-1249 
Englewood, CO 80110 Fax: (303) 762-0069 


CAMBRIDGE ELECTRONICS 
TRAIN SYS. 
Transit Communications 
Specialists 
ST. Lagana, President 
Jamaica Plain, Mass. 02130 617-524-1555 
Fax (617) 524-4544 
Admin. Office (508) 685-0326 
Fax (508) 688-6368 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbridge erie pe COMMUNICATIONS 
Woodbridge. NJ 
201) 636-6970 CONSULTANTS, INC, 
Toll-Free: (800) 247-4796 - FAX (201) 636-7260 


Offices in: Boston. Detroit, Mac! 


Massachusetts: ange aml aie 
Viegima, Phoanix, Anzona. Honoluly. 


PORTABLE 
TECHNICAL 


1106 Laxton Road e _Lynchburg VA 24502 
7 GE Portable Hadio Service Depot 
{ 96) Factory Approved Nationwide 
A e tehsil Unes 
FACTORY TRAI @ Voice Guard Cenilied 
ECHIICIANS @ Public Service Trunkinc 
FOR QUALITY SERVICE = @ Surface Mount! Technology 


(804) 239-3049 


FREDERICK G. GRIFFIN, PLE 


Pecuoest 


FREDERICK G. GRIFFIN, P.C. 


A Professional Communwanons Engeneering Firm 


3220 WATERLICK ROAD 
LYNCHBURG, VA 24502 


MCCON 


Mobile Communications Consulting 
5. R. MtcConoughey. P E 
Pancipal 


13017 Chestnut Oak Orive 


Gaithersburg, MD 20876 1401) 926-2847 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O, Box 729 


Bowie, MD 20715 
301-464-4268 


1401 MoCOAMICK DRIVE 


IINL. LANDOVER, MARYLAND 20706 


Radio, Telephone, and 
Information Systems Consultants 
STANLEY |, COHN 
SENIOR VICE PRESIDENT PHONE (301) 925-9400 


PORTABLE DEPOT... 


| SPECIALIZING IF OCMERAL ELECTRIC PORTINLE SERUI 


* FACTORY TRAINED TECHNICIANS « 
* SURFACE MOUNT TECHNOLOGY + 
* SOFTWARE UPGRADES ON ALL CURRENT PRODUCTS + 
» PUBLIC SERVICE TRUNKING VG EXPERIENCE « 
102 North Woodfin Ct + Forest VA 24551 
within 5 miles of the factory 
804-525-1252 


Carla Gamino 
Classified Advertising Manager 


Cellular Business 
Mobile Radio Technology 


333 W. Hampden Ave., Suite 803 (303) 762-1249 
Englewood, CO 80110 Fax: (303) 762-0069 


3% OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESDENT 


WODDCRES) OFRCE PARK 

S?b JOM KNOX AD SUITE £204 
TALLOHASSEL FLORIDA 37909 
PUGNE (904) GH BEANO 


YOUR CARD HERE 


reaches 63,661 prospects 
for as low as $76 per insertion. 
Call 303/762-1249, 


(817) 391-3252 


EEA 


R. James Coans 


Prosident 


Evans & Evans sssoccales, Inc. 
Communica’ Consultants 


ONS: 


2803 Southwood Dnve 
East Lansing, M1 48823 
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lassified 


Advertising rates in Mobile Radio Technology's Clas- 
silied Section are $64.00 per column inch, per insertion, 
with frequency discounts avallablo, There is a one Inch 
minimum. 

Ads larger than one inch are sized in “4-inch Incre- 


ments and billed accordingly, as determined by total size 
of the ad, including ruled borders and rounded up to 
the nearest ¥ inch 

Blind box ads (replies sent to MAT for forwarding) are 
$30.00 and Fast Fact reader service numbers are avail- 
able for $25.00 per service, per insertion, to cover 
processing and handling costs 

Optional color, determined by MAT on an tssue-by- 
issue basis, is available at $150 per insertion. 

A prepayment discount of 5% is available for all 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule. 

No agency discounts are allowed for classitied adver- 
tising. 

Contact Carla Gamino al (303) 762-1249 in Denver to 
place your classified ad, or send your classitied adver- 
tising materials and order to Mobile Radio Technolo- 
gy, Advertising Department, PO. Box 12901, Overiand 
Park, KS 66212. 


| Help wanted 


EMPLOYMENT SERVICE 
PAGING, 2-WAY, CELLULAR 


Engineers, Technicians, Sales 
NATIONWIDE & OVERSEAS 
Employer & Employee Inquiries Invited 
PHONE ¢ RESUME -- Alan Korish 


key systems 
international, inc. 
WAN 479 Norihampton Street 
Kingston, PA 18704 
Phone (717) 283-1041 


Fax (717) 287-5889 


Employer 
Paid Fees 


(916)973-8701 


JCS 


Executive Consulting Services 


Executive Search Nationwide 


*Engineering 
*Management 
*Sales 
*Systems 


2500 Marconi Ave. #306 
Sacramento, CA 95821 
FAX (916) 973-8775 


EMPLOYMENT OPPORTUNITIES 
Well established C7 yen) General Elec- 
tric 5 Star Dealer/MR in the Dallas-Ft. 
Worth Metroplex needs experienced field 
and bench technicians to service Gener- 
al Electric, Motorola, and RCA two-way 
equipment. Experience with microwave 
equipment and multiplex is a plus. Send 
resume or call Mr. Danny Ray Boyer at: 


Central Communications & Electronics, Inc. 
103 E. Pioneer Dr., Irving, TX 75061 
(214)579-9954 or 438-6259 


November 1990 


IMMEDIATE OPENINGS 
Master Technicians, Field & Bench Two- 
Way, Microwave, VSAT, SCADA 
IWL Communications, Inc. is seeking 
qualified FCC licensed master techni- 
cians. Must have a minimum of five 
years experience in radio/microwave. 
Long hours and overtime will be re- 
quired. IWL offers an excellent salary 
and benefits/40|K. |WL has operations 
worldwide with offices in major gulf 

coast cities. 
Please respond immediately with re- 
sume and salary history to: 


P.O. Box 1324 Friendswood, Texas 77546 
Attn: Ken Fisher 
(713) 482-0289 


SOUTHERN CALIFORNIA OPENINGS 


RADIO TECHNICIANS 
Mobile two-way radio background. Profi- 
cient with Motorola, GE and/or Johnson 
equipment. Installation experience needed. 


DATA COMMUNICATIONS TECHNICIANS 
Modems and multiplexers experience 
needed. 


ENGINEERS 
Telecommunications experience. Land mo- 
bile radios and/or microwave engineering. 
Abie to plan new facilities for telacommu- 
nications use. Excellent written and verbal 
skills needed. 


Excellent positions with top rates in the in- 
dustry. Please send resume and call: 
H.L. YOH Company 
16600 Sherman Way #230 
Van Nuys, CA 91406 
Fred Hall 
(818) 373-7900 


CELL SITE TECHS 
SWITCH TECHS 
National Openings for experienced Cell 
Site Maintenance Technicians, Switch 
Techs (EMX, DMS or Ericsson desired). 
But will consider any comparable switch 
training & exp. Locations in a number of 


expanding markets. 


COMMUNICATIONS RECRUITMENT 
SINCE 1957. 


Business prospects 


FOR SALE 
Nationwide marketer of proprietary 
HAND-HELD 2-WAY RADIOS, etc., 
$2.4MM/yr sales. Highly profitable. 
Relocatable. Principals only. 

WIESEL ASSOC. 
(516)536-9400 X12 


LAWRENCE PERSONNEL 
Box 10M 

King of Prussia, PA 19406 
215-783-5400 (Voice) 
215-783-6008 (FAX) 


LEAD GENERATING 
BROCHURES AND MAILERS 


For almost 30 years, Barlen has 
produced sales-effective marketing 
brochures and mailers for scores of 

SMR dealers and equipment 
manufacturers throughout the USA. 

From loading 800 and 900 MHz 


antenna towers to promoting your 
B&l or Public Safety communica- 
tions business, we are the nation’s 
No. 1 company to put new life in 
your sales efforts. Call us today — 
don't lose your co-op funds. 


215-885-3350 
BARLEN ASSOCIATES, INC. 
756 Suffolk Road * Jenkintown, PA 19046 


Tower space 


PRIME TOWER SPACE 
NOW AVAILABLE! 


Located west of Cleveland in 
Amherst, Ohio. Ground elevation; 
750 feet. Tower height 290 feet. 
Two-way radio and microwave 
availability. Contact: 


David A. Laidiaw 


COMMUNITY SELECT 
INVESTMENT, INC. 
3600 Kolbe, Ste. 111 

Lorain, OH 44053 


216/960-4750 


Circle (110) on Fast Fact Card 


TALL 
TOWER 


PHILADELPHIA 


952 OVERALL AMSL 
45° 05’ 00” 75° 10’ 47” 
AAT COMMUNICATIONS CORP. 
1854 Hylan Bivd., S.1., N.Y. 10305 
Site Division (718) 979-6600 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally manged an- 
tenna sites in Florida, Master Antenna System 
to UHF & 800 MHz using 31/6” hard line, If you 
need antenna space in: 

Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland ¢ Disneyworld/Kissimmee/St. Cloud 
Contact Judi Lechner, Bruce Mcintyre or 
Phil Dellwo 

(813) 854-1518, 105 H Dunbar Avenue, 
Oldsmar, FL 34677 

FAX; (813) 855-1969 


PRIME SO. CALIF. SITE 


KJOI COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mtns. with line-of- 
sight to all of So. Calif. 

Contact: John Davis, Site Manager 


(818) 355-6909 


HOPEWELL 
525 MSL 


NEW JERSEY 
74 43 25 W 


PRINCETON 
40 22 06 N 


EXCELLENT LOCATION 
SERVICE PRINCETON AND 
MERCER COUNTRY 


FAX 


TEL 
801-649-5167 


801-649-6148 CKA INC. 


OKLAHOMA COVERAGE 


TWENTY PROFESSIONALLY DESIGNED 
AND MAINTAINED COMMUNICATIONS 
ANTENNA SITES IN CENTRAL AND 
WESTERN OKLAHOMA, INCLUDING 

A NEW 850’ OKLAHOMA CITY 
TOWER. 


CONTACT: ARNO L. PAUTSCH 
(405) 234-1584 


TOWER SPACE 
SOUTHERN CALIFORNIA 


31 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 
Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 

sn aaa Since 1956 


TOWER SPACE 
Prime sites on Catalina Island with state-of- 
the-art equipment room. Excellent coverage 


of Southern California Coast. 


Catalina Conservancy 
Box 2739 +» Avalon, CA 90704 
(213) 510-1421 


Tower space 


PRIME TOWER SPACE AVAILABLE! 


66’ mast on 639’ buildin 


in Downtown Boston. 


Intermod free exclusive receive at 715”. 
Two transmit levels at 667' and 649% 
Multiple antenna mounts on penthouse perimeter. 
Microwave & Satellite space available. 
24 hr card access to a well lit, Air cond. radio room. 
120/208 volt three phase power with Emergency backup. 


100 pair telephone and fiber to radio room. 
This premier site is located at One Financial Center 


42° 21’ 08” 


North and 71° 03’ 26” West. 


Early applicants have a greater chance of being 
accepted at this clean intermod protected site. 
Peter Kovaleski 
Skyline Antenna Management, Inc. 
203-673-0380 
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NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
\ SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
*INTRAFAM, Dept. M, P.O. Box 93*** 
Freehold, NJ 07728 (201) 462-5964 


SITE OF THE 
MONTH 
Brooklyn, New York 
40 40’ 30” 

73 54’ 50” 
OVERALL HEIGHT: 390 feet AMSL 


Central location, great coverage, 
short-line runs, security and more 
make this exceptional site. 

Call for FREE Site Listings 


AAT COMMUNICATIONS CORP. 
1854 Hylan Boulevard, $.I., N.Y. 10305 
Site Division (718) 979-6600 


TEL: (708) 823-7713 


0} TOWER 
“Sf2P 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


AREA P. O. Box 31160 
CHICAGO, IL 60631 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Equipment for sale 


Specializing in 


SERVICE 
MONITORS 


since 1973 


¢ Repair & Calibration 
* Buy, Sell and Trade 


Don Simon or Mary Jane Bryan 


(800) 288-8223 


Communication 
Instruments * 


356 Hillcrest Street, Et undo, CA 90245 
Phone (213) 322-3656 — FAX (213) 322-7114 


USED 2-WAY RADIOS 
Call Sid Cohen 

at AIR COMM—Phoenix, AZ 
[sag 275-4505 « Fax (602)275-4555 
-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory Items: Motorola '' Systems 90”’ con- 
trol heads, PL and paging reeds, channel ele- 
_ ments. Cash quotations made for 
i purchase of above equipment. 


AIR | COMM 4614 E. McDowell Rd. 
eee \) See Phoenix, AZ 85008 


MOTOROLA 


RECONDITIONED RADIOS 
—HUNDREDSIN STOCK! — 


800-231-0103 


CALIFORNIA RADIO 
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| C lassified 
Equipment for Sale 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 870-4121 


2340 W. Columbine 
Phoenix, Arizona 85029 


test equipment 


WW Pommunications 
Ge. Associates Ine 


Circle (112) on Fast Fact Card 


D&L CONNECTIONS 
Sell & Service 
GE Two-Way Radios © 


* Less than wh-* J 

* One million vulla.. 4 GE equipment 
* Same day shipping { 
* Express Repai- rower A 


=== 1-800-3366-VAL 


H ™ A DIVISION OF 
Radiuy MOTOROLA INC 
2-WAY RADIOS 
in * Mobile/Portables 

3 © UHF/VHF/Paging 
' : * LOW COST, HIGH QUALITY 
- (a G & D Communications 
(314) 472-2277 


EXTENDED LOCAL CONTROL 
FOR EFJ 86XX 
CONTROL STATIONS 
Full System and Group select and display, 
duplex audio, multiple control points. 


Uses 8-conductor cable. Dual control 
head for CHALLENGER® . 


sk 
IH INDIANA: } 800-394-9653 y 
FAX # | 21) 489-5584 f 
3512 CAVAL ITH DRIVE q } 
SORT WeYNE (4 26808 y 
FORT WAYNE (4 26808 
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tone... 


Let us introduce 
you to the 
latest 

addition 

in our 

extensive 

line of 

two-way 

radio 

products. 


The RT40 Series- 

4 Frequency Tone Remote Control with.... 

© 4 separate transmit frequencies © LED channel display 
* Easy touch control button ® Also available in 2 and 8 
frequency models. Call 1-800-527-4596 today for 
additional information on our entire family of 
Multi-frequency Tone Remote Control Units. 


Electronics 
gineering, Inc. 
us, Texas 75243 
(214)238-9596 (214) 238-9181 
In Canada: Omni Provincial Electronics (403)291-9639 
We Honor all Communication Products Warranties 
Same Address, Same Phone Number, Same Owner 
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503 Davis Bivd. Sikeston, MO 63801 


For ordering or more information contact: 
Mark C. Bitting, Inc. 
99 15th St. - P.O. Box 13 
New Cumberland, PA 17070 
717) 774-7203 


COOKS ie 
COMMUNICATIONS £5 


ahs GENERAL @@ ELECTRIC 


Mobile Radio 


GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 


160 N. BROADWAY 1-800-233-8818 


FRESNO, CA 93701 


SCRAMBLE FOR SECURITY 
® Now® 
P10, P50, P100, P200 & MOBILES 
with Pvt SQUELCH ™ 
Frequency Inversion - PL Controlled Scrambling 
Your te Source 


\\ Compl 
for ALL Moto: Radius Products 
& ortacom, ‘inc (800) 874-5934 


583-G Pondella Ad, N Ft Myers 


201 Blackford Avenue * Middlesex, NJ 08846 


Equipment for sale 


CHANNEL ELEMENTS REBUILT 


L} Lifetime guarantee on Bomar Crystals 
L} Competitive pricing 
L] 48-hour, 1-week and 2-3 week service 


CALL 800-526-3935 FAX 800-777-2197 
IN NJ: 908-356-7787 


Circle (115) on Fast Fact Card 


MODAX 100 & 500 


FOR SALE! Make reasonable offer. 


800-231-0103 


CALIFORNIA RADIO 


FOR SALE 
GE-MARC Systems 3 or 5 chan- 


nel with interconnect. 


Call Tommy 
1-800-332-7003 


AUTOMATIC 


CW IDENTIFIER 


onty $59.95 
800-292-6611 VISA-MC-AMEX-COD 


DESERT ELECTRONICS €! Paso, TX 


PAGING TRANSMITTERS 
ANALOG/DIGITAL FORMATS 


Crescent offers a complete line of 
new and refurbished GE MASTR Il 
Stations for virtually any application. 
Paging transmitters are equipped 
with our field-proven PM-2A Digital 
Paging System and can be supplied 
in all VHF/UHF bands and power 
levels. 

Stations may also be equipped with 
72MHz link receivers for cross-band 
remote operation. 

Pre-owned equipment is refurbished 
to full specifications, using factory- 
approved service parts and 
materials. 

Call today for availability and 
pricing. 

Crescent Radio Electronics, Inc. 
Metairie, LA (504) 885-9511 


Overload Protection for 
Service Monitors 


o 


PowerPad 100 - a precision 40 dB po 
attenuator/splitter. Provides the safety & 
convience of a built-in load. Absorbs up to 
125 watts. Assures calibrated generate 
signal, yet instantly protects the monitor if 
the transmitter is keyed — just $250 


Communication 
Instruments ~ 


356 Hillcrest Street, El ane. CA 90245 
Phone (800) 288-8223 — FAX (213) 322-7114 


ATTENTION DEALERS!! 


CELWAVE 


Call For Our Full-line Free Catalog! 


Watts 800/634-4246 
St. Paul, MN 


Local 612/645-3411 
FAX 612/645-3511 


LABELS, LABELS 


Anchor Graphics Inc. 
Specializing in pager, cellular and two- 
way. New serializing and bar-coding ca- 
pabilities. 

Call for free quote today’ 


1467 LeMay Ste. 111 
Carrolton, TX 75007fax (21 


(214) 242-0439 
4) 242-0959 


Malnom 


ENGINEERING INC. 


Your Resource for 
Communications Equipment 
and Technical Support 


Serving the Northwest, 
Alaska & the Pacific 


5 CAKLAND WAY © RRKLARD, WA 38033 


(706) R27? 2449 » FAX (208) BZ? 7099 
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FOR SALE 
MASTER Ii - 100 W Mobiles, Base 
Station, Repeater, Controllers. 

MICOR — Base Station 
and Repeater 

SINCLAIR -Duplexer 

601-264-9760 


GE GE GE GE GE 
New/Factory Reconditioned 


MASTR I VHF/UHF Repeater 

DELTA-S 42-50 w/scan acc. new 

DELTA-S 494 90W 128 CH new 

MYS VHF 16 CH Scan 

MYS UHF 16 CH Scan 

GESTAR Decoder new 

MVS/MCS/PHOENIX/TMX ect. GA station 
supply with moum, NEW .......-..0-eee eee 85 


USED 
MPI 403-425 4W Portable 


MPS 138-152 6W Syn. Port. 
MPR/MPS Rapid-! charger new 


MPR/MPS Rapid-] multi charger... .-.....--+ 85 
MPR/MPS Rapid-3 multi charger,......-..--+ 85 
MPR/MPS Std. Rate Mult charger 

MPR/MPS Vehicular charger w/ace. 

MASTR II VHF JOW less ace, ......--.---- 165 
MASTER II E Package dual radio 100W UHF/ 


TRE VE PLL TASB 000. osicccieccnnissisions 325 
PHOENIX crystal VHF with ace.......------165 
CENTURY II UHF SW with acc. .. 

MASTER [I Station supply [8A 
ANADEX Printer....... 


NEW LONDON TECHNOLOGY, INC, 
231 Old Timberlake Road 
Forest, Virginia 24551 
804-525-0068 FAX 804-525-0078 


Circle (136) on Fast Fact Card 
November 1990 Mobile Radio Technology 


103 


~ AFFORDABLE PORTABLE | 


Equipment for sale 
2-WAY RADIOS 


BUY — SELL — TRADE | for security, maintenance, 
2-WAY RADIO EQUIPMENT ioe 


MOTOROLA & G.E. “ sir 
Bases/Repeaters/Mobiles | ; Malt Chomnel 
No Pagers-Portables or Parts * Low Price 
Cash + Shipping Paid Promptly : Fe el oil 
Call For Quote or Sales List ‘ TBerry Electronics Corp. 


Bob Barnett Office (Natl WATTS) 1-800-423-3858 8 proba As 
Owner—WSRHL 1-501-835-7066 cass | 
FCC 1st Class Tech. FAX 1-501-835-8766 vou 


30 Years In Communictions 


BARNETT ELECTRONICS Cl (20 on Fat Fact Car 


8718 Wilhite Lane * North Little Rock, AR 72120 
FOR SALE 


Granger 2 GHz microwave with 
hot standby. Motorola central site 


ie RADIUS controller boards. 


' = Call 1-800-621-0422 
We'll beat your best price! Ask for Richard Ozenbaugh 
800-231-0103 or Lonnie Bridge. 


CALIFORNIA RADIO 


BATTERY CHARGERS 


Confidential Communications Company 


LORIAN- 


30A - 48V 
100A - 48V 
50A - 24V 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 


For Two-Way Radios and Cordless Telephones 
@ Motorola M@ GE @ Uniden ® Maxon @ King 
@ Midland @ Cobra M@ AT&T Mi Radio Shack lf Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


>CENTURION 


INTERNATIONAL, INC. 
P.O. Box 82846 @ Lincoln, NE 68501 
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LABELS * NAMEPLATES 


Handhelds ®Cellulare Pagers - Put your Co, logo on 
the equipment you sell and lease. Also serialized labels 
and “type-on" styles for frequency. cap codes, etc. 
duance Call or Send for free samples 
abel & 1725 N. McDonald 
McKinney, TX 75069 

ag (214) 542-5345 


RATELCO- 
12A - 48V 


CALL NOW (818) 308-0398 
FAX: (818) 308-3909 


DTMF Decoder 


* Low power microprocessor controlled 
* 1-11 digits: all, group, selective call 

* 14 programmable, versatile features 

¢ Special features for fire & public safety 
* Form-C relay oulput 

® TTD-4S: 2.5” x 3.5” x 6” 

° TTD-4D: 2.0" x 3.2” x 6” 


TEST EQUIPMENT 


* Four separate 16 character messages FOR SALE 

* Low power microprocessor controlled °C 

* EEPROM ¥ ushman CE-31A Ser./Mon. .. .$1495 
* Polite ID intial * Cushman CE-3 Ser./Mon. ..... $ 550 


* HP-S381A 80 MHz Freq. Count. .$ 175 
* Mot. R-1100 Code Synthesizer ..$ 425 
* Mot. SLN6413A DPL Set....... $ 195 
* Mot. S-1333A Dig. Tone Gen. ...$ 195 
* Mot. S-1335A Page Tone Gen. ..$ 225 


Ed (305) 763-1234 Bill 


* 9 programmable features 
° 2.8" x 16" 


=e 


5675 Spyglass Ln Citrus Heights CA 95610 


Sierra Digital (916) 966-7776 FAX (816) 791-8186 = 4/27 
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COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
O Motrac; Micor, Mocom; Mitrek; Etc. 
Cl New! MT’s, and GE Elements. Call 

_ for prices, 

C1 Any desired Frequency available for 
fast delivery. 

0 Lifetime Warranty on Crystals 

© Trade-in credit on your Old Channel 
Elements 

( We Buy Used Elements 


Try us first. We always have your 
frequency available. 


NKX 
1814 Hancock St. 
Gretna, LA 70053 


AZ 2:WAY 


MOTOROLA MOSTAR UHF = $200 
MOT MOCOM-70 HB 100\W =$125 
GE MASTR PRO HB 100W = $_:35 
GE MASTER EXEC HB 35W = $ 35 
MOT VHF MT-500 PL 5 WATT $200 


WE BUY USED RADIOS 


(602) 624-8200 


MOTOROLA 
CENTRACOM | & Il 
Console components 
BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 
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Equipment for sale 


CLERIOICE 


SHURE 800-HF 
CLEARVOICE MICROPHONE/ 
AMPLIFIER SYSTEM 


SPECIAL PURCHASE 


CLOSEOUT SALE 


* UPGRADES hands-free 
clearvoice transmission. 
¢ UPGRADES the 
ye" package you sell or lease. 
e UPGRADES your profit margin! 


95 


LOTS OF 6 
WHILE SUPPLIES LAST! 


800-223-4949 


FOUR WAREHOUSES SERVING 
THE COMMUNICATIONS INDUSTRY 


Electronics Co, inc. 


CALL NOW! 
ASK ABOUT OTHER CELLULAR SPECIALS 
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UNIVERSAL PL-DPL CHIPS 


¢ Replaces Motorola Chips Exactly. 

e Field Programmable-FULLY 
GUARANTEED. 

¢ PL & DPL available as low as $6.99. 


Call CTI 
(203) 575-9008 


GENERAL 


COMMUNICATIONS 
MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 
#1 GE DEALER IN THE USA! 
Largest Inventory — Quality Service 
Fastest Delivery and Best Prices 


5157 Anton Dr. 
1-800-356-3200 


Madison, WI 
Circle (121) on Fast Fact Card 


53719 


Delay Gated Repeater Maker DGRM 501 RADIO DELAY OFF TIMER DG-W1, DG-105, DG-108 


FOR SALE 


4 Blackhawk Challenger Paging Termi- 
nals with Analog and Digital formats. 


Provides control of radio with delayed shut-down after ingnition is turned off, Three factory stock 

delay times are available: 1-2, 3-5, 7-9 hours, (custom delay times available}, The DG 100 series 

device eliminates battery failure due to leaving mobile, cellular, trunking and marine radios ot 

any other equipment on inadvertently, Proven on fleet . overument, police and fire service vehicles. 
on 

Barid or Shane Camky 
AAA ser ea MANUFACTURERS 
5407 N.E, Stephens 
radia gril 97495, Office (503) 673-2680 


The DGRM.501 provides for repester operation with use of 
most any two imnsceivens. Repeater.Cross Band & Link? 
aperution, Digital gate circuit for positive control and min. 
power draw. Ideal for remote locations. 


*Cross Band & Link requires 
2 DGRM 501 units 


Order 1-800-283-5158 


Excellent condition. Can be used for 
PCP or RCC. With documentation. 
Call (906)228-7000. Ask for Dave. 


1 year warranty 


Fax (503) 673-5049 
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Expand C-Series HORN HONK * Make REPEATERS from GE 
mobiles and others * Switch-Off mobiles with POWER-DOWN 


timer, 1-31 hrs 


, 1+ . " Change AREA on GE MARC control stations 
REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 
test cable * Repackage V- E interconnect in SMALL rack height. 


ees 


| VISA 
Call for catalog or tech ideas (800) 332-7003 X 308 mes | 


Circle (122) on Fast Fact Card 


WE MANUFACTURE NEW PAGER 
REEDS AND ACTIVE FILTERS FOR 
*MINITOR, "PAGECOM 
AND ‘SPIRIT PAGERS 


REEDS 
ACTIVE FILTERS 


FAST DELIVERY 
“TRADEMARKS OF MOTOROLA 


Brasco. 


PH (513) 773-6255 
FAX #(513) 773-8003 
PO. BOX 1482, PIQUA, OHIO 45356 


¢ IBM AT/XT compatible. 

* Program your radios “‘IN HOUSE.” 

* Programs: Radius, HT600, STX 
SABER, Maxtrac, MT1000, etc... 


—SCC—!_— 


Southern Computer Corp. 
141 W. Wieuca Rd, 
Atlanta, Ga 30342 


FAX (404)252-8929 


PA-1 ONLY $169.00 


WE BUY AND SELL USED 
MOTOROLA AND GE FM TWO-WAY RADIOS 


50 MICOR, 495MHz, T74ATAZ000 

19 MIGOR, 460MHz, T74ATAS000 

20 MICOR 460MHz, TS4ATA3000 

10 MITREK 153MHz_ TBIJJA3000 

200 MICOR 153MHz, T73ATN3000 

26 MT500 154MHz_ H33BBB3184 
2 MICOR Bases 37MHz, B9IACB3145 
2MICOR Bases 37MHz, C71RTB1145 

60 MICOR 37MHz, T7ATNI490 
8 Dictaphone 4000. 20 channel recorders 


SCHAEFER RADIO CO. 
1301 Grant = P.O. Box 395 
Denver, IA 50622 = 319/984-6115 
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$17.00 EA, 
$30.00 EA. 


MOTOROLA RADIO Programming Adaptor (PA-1) 


Full line of radio Progranuning cables available 


ORDER BY 1PM & WE'LL SHIP THAT DAY 


FOR SALE 


1 Bogner ‘‘Penetrator’’ Antenna 
Model B M R 12-H. Was in service for 5 years, 
just removed in good condition. Modified 
mount for bolt down configuration as well as 
the standard side mount. $1000.00 plus $100.00 
for creating cost. You pay shipping, 


Adam Wantuck, 305-752-7781 


For Sale/Wanted 
Pagers 


NEC and Motorola reconditioned or as is 
McManus Communications 
(501) 763-6250 
FAX (501) 763-6533 


1-800-752-3571 


Circle (124) on Fast Fact Card 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 


ACS (303) 337-4811 
FAX (303) 337-3084 


yf _IAREISBON HECTRONIS £0. (rg DELCOmM 


OELCOM RADIO LTD. 


= STILL 
THE LOWEST 
COST HIGH 
PERFORMANCE HANDHELDS 
FULLY SYNTHESIZED 
Dealer single unit costs; 
VHF Model 6021 150-165MHz 
UHF Model 6023 450-490MHz........ $239 
AIRBAND Model AIR960 
WOBSBOMH A hr BARON aT OIRS $249 
Antenna, wall charger, nicad battery pack belt 
clip, carrying case, hand strap. Plus a full line 
of optional accessories. 
DESKTOP CHARGER 
8 AA BATTERY CASE .......... 


DELCOM RADIO LTD 


Arnold J. Vavken, WB6RAY 
Export Manager 415/592-8790 
1340 Orange Ave. FAX: 415/593-2680 


San Carlos, CA 94070 


Circle (125) on Fast Fact Card 


Centra Com | 
& Haze Beige 
Console For Sale —- 
In Part or Whole 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06705 
(203)575-9008 


EQUIPMENT SPECIALS 


T1600 STYLE DC REMOTE 
SPECTRA TAC STYLE 850MHz RCVR 
TAC RCVR SERVICE MODULE TLN17174 
RCVR DIST PANEL 850MHz 4 PORT 
CONSOLETTE MOCOM 70 450-470MHz 
CONSOLETTE CONVENTIONAL 
850MHz 
DC ADAPTER CHASSIS TLN1127A 
D1000 MOBILE PRINTER, HVY DTY 12V 
MICOR INDOOR CABINETS 60x22x19 
Communications 


Equipment Liquidators, Inc. 
708-495-9200 


MAXARS WANTED !! 


Also Maxar 80 & Moxy units. 
(Any frequency range) 


800-231-0103 


Channel Elements 

100,000 Freqs in Stock! 

MASTR II, MVP, EXEC II 
MICOR, MOCOM & MOTRAC 


$15 witrade or $25 wi/o trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800- 237-9654 


1-504-363-4006 
CHANNEL ELEMENT HQ. 


2320 South Friendship Dr. 
Harvey, LA 70058 


USED RADIOS 
at Low Prices! 
Motorola-GE-RCA 
30-450 MHz, Base & Mobile 
30 VHF Mitrek MINT! $475 
(817) 433-5452 


MOTOROLA RADIO 
(‘AReconditioned) 
WOW MICOR 4F PL 15SMh2z* $ 
WOW MICOR 12F PL 450Mnhz. Wide Spe'd Trans* $s 
30W MITAEK 450Mhz IF, PL $ 
SOW MITREK 450Mhz 4F, PL $ 
25W MOCOM?70 450Mnhz PL $ 
SOW SYNTOR 450Mhz &F, PL" $ 
100W SYNTOR 450Mhz 8F, PL $s 
WOOW MARATRAC VHF/UHF A7*, 99F. SCAN $ 
1O0W SYNTOR X VHF/UHF. 16F $ 
BT 
$ 
$ 
$ 
$ 
$ 
$ 
s 
$ 


30W MEMCOM EMS, AUX RCVR™ New F&R Acc's 
5W MX300 Bf Portable 4S0Mhz PL’, Now Ni-Cad 

5W SABER 111 Portable 450Mhz w/Chargor® 

100W MICOR BASE 155Mnhz PL Cont Duty 

100 W MSF5000 REPEATER UHF 32 PUOPL Codes 
T1616 6 Chan Tone Remoio Consoles 

MX/STX Converta-Gom 

HT440 Multi Rapid Chrgr 

CENTRACOM! 2 bay Console 2 TAR Mod 


RADIO EXPRESS, INC., 703-266- 1928 


GET MORE SALES 
FOR YOUR MONEY 


Equipment for sale 


FOR 2ND YEAR 
40% OFF 


MOTOROLA RADIUS 
PROCOMM 
(805) 497-2397 


tenia 


Low Profile Antenna ¢ 
for Radio 
Communication 


FEATURES: 
¢ Higher "Q” than whip antennas 
¢ 95% Height reduction 
* Models available from 27-900 MHz. 
(HF, VHF, & UHF) 

COM-RAD INDUSTRIES P.O. Box 554 

Grand Island, NY 14072-0554 
Free Brochure Phone: 716/773-1445 


Niustrated: Low Band, 
VHF Model CRIOSA 
with Optional Radone 


Circle (126) on Fast Fact Card 


ae LOW COST PROTECTION & 
IN A UTILITY CARRYING 
/ CASE FOR RADIOS AND 
CELLULAR PHONES 


Tough... 
resiliont......-- 
black neoprene 


For Every Portable 
Every oll 

A Sturdy web belt-loop sewn on 
the back extends over the top and 


is secured on the front with 
a velcro tab, 


__ 5,000 Fleld-Tested 
Dealer Price 


9= a? eal 
The Povch It's Washable! 


1-800-72-Pouch (dein: intormation) 
Circle (137) on Fast Fact Card 


H _f p international 
y B-D Crystal, 
Subsidiary 
@ Communication Crystals 
M@ Pager Crystals 
@ Channel Elements 
e Recrystalled 


e Compensated 
¢ Complete Elements 


48 HR. SERVICE 
AVAILABLE 


(606) 283-5000 
FAX (606) 283-0883 


1438 Cox Avenue 
Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made To Your Specifications 
Circle (127) on Fast Fact Card 


THIS MONTH'S SPECIALS: 


GE MPR Portable Model 

P2BRASGAEM 6w. 435-470 range .Spec. $60 
Motorola Portable HT220 Series, 

Model H23FFN1100, 150-170 range Spec. $48 


Many GE boards and complete catalog available. 


: Call (201) 489-9000 
GREGORY ELECTRONICS CORP. | 


249 Route 46, Saddle Brook, N.J_ 07662 


COMMUNICATIONS 
BUY - SELL - TRADE 


MASTRII UHF 250w Repeater, MASTRI| UHF 
100w mobile wo accy, Execll UHF 100w Mo- 
bile w/accy, Centuryll VHF Mobile, RCA TAC 
200 low band & UHF, RCA TAC 300 UHF, 
Glenayre 2021 Heads, RCA CW62L 2GHz 
wimucks & Chargers, Collins MW318 6GHz 
Microwave hot stand by w/lots of spares. 


1-800-456-5548 


TERRRIFIC! SAVINGS AT 


BASES/REPEATERS 


MOT MICOR C453RTB1103 
H.B. Local Control (like now) 

GE MASTR I! UHF Repoator 

MOT MICOR 44° Cabinets 


30-GE Century ti 6F, 1.8 


WITH MRT CLASSIFIED!) | “sts: 


Cail or write: 
Carla Gamino 
cio MRT 


333 W. Hampden Ave., #803 
Englewood, CO 80110 


(303) 762-1249 


MOBILES 


GE DELTA “'S", 42-50, 60W. 


N.B. 16 ch, oll access. 


Kenwood KT601S, 42-50, 60W, 
N.B.QT. 16 cn. underdash 


MOT MIGOR, 45W, 8 F, 


136-150 MHz drawer unit ont 
with all access,. no mikes & 


Scanhead 


4 Frequency.with scan, no miko 
MOT, MOGOM 35 UHF. 2 F 


C.W. WOLFE! 


MOBILES 
SEW Meee lt UHF, 40 of 100 
call for price 
wicgand Dash Mount UHF, 35w. 60 
channel wiscan 70-5308 $300.00 
GE PHOENIX “S" 4.8. 
16 chan.. with CG 325.00 


ACCESSORIES 
co al ul Aoreee for Execll 
Sx Si 115.00 
MASTA! t naseee Group 125.00 
MISCELLANEOUS 
GE PE 3 Hour Rapid chargers 
Radicode OTMF Mic's., MITREK, 
MICOR, SYNTOR Plugs 20.00 
26-MOT, MG-70 Front Mi. contral Heads 20.00 
12-220 12 Slat wall charger 75.00 


55.00 


Trading UHF Mitreks for VHF Milreks. 
Wanted Mitrek control heads, 


All sales cash or cashier's check. Fax: (406) 252-9617 
1113 Central Ave. ¢ Billings, MT 59102 406-252-3220 


ot 
COMMUNICATIONS 
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C lassified 


REWARD 


for information leading to the 
return of stolen microwave 
equipment 
Motorola Starpoint 2 Ghz 
Model #K16RBF-2100C 
Serial #407CLS0026 
Frequency: Tx 2192.8 
Rx 2142.8 
Model #K16RBF-2100C 
Serial #407CKE0009 
Frequency: Tx 2188.8 
Rx 2138.8 
Both units have hot standby. A $1000 re- 
ward for each radio returned. If you have 
any information regarding this equipment 
please call Lonnie Bridge or Richard 
Ozenbaugh at 1-800-621-0422. All infor- 
mation kept in strict confidence. 


2 


a 


£ pase : 
L- COMPUTER ENGINEERING 
OF 


MICROWAVE SYSTEMS 


ON-SCREEN PATH DESIGN SEND FOR BROCHURE 
REFLECTED SIGNAL ANALYSIS AND DEMO DISK 
DETAILED PATH PROFILES 

ROUTE AND SYSTEM MAPS Norton Engineering 
GREAT CIRCLE CALCULATIONS 10002 McDuff Court 
PERFORMANCE PREDICTIONS: Vienna, VA 2218-3156 
DIGITAL, ANALOG AND VIDEO (703) 938-5745 
MAP CROSSOVERS FAX (703) 938-9168 


MOTOROLA adiu 
Colorado 
Hi-Tek Inc. 


Southwest Colorado 
303-731-5100 
Fax 303-731-5800 
WANTED 
UHF/VHF SPIRIT PAGERS 
1000 Call T/V Paging Terminal 


Circle (128) on Fast Fact Card 


$275” rES $275” 
“MICROWAVE” “MULTIPOINT” “TOPOGRAPH” 


Line-of-Sight ¢ Beyond-the-Horizon «¢ Path Profile 
Engineering Aid Software 
30 SECOND POINT TERRAIN DATA BASE 
UHE Master Il mobile TECHNICAL SPECIFICATIONS — SAMPLE PRINTOUTS — INFORMATION 
Hi-Power TECHNICAL COMMUNICATIONS SOFTWARE 
Circle (128) on Fast Fact Card P.O. Box 884 Montgomery, TX 77356 © (409) 588-3200 * FAX (409) 588-4434 


NEEDED 


RCATAC 200—Radios—Parts 
Fleet looking for complete radios or parts contact: 


G. Chappell 
1406 Hays St. 
Houston, Texas 77009 
713-224-4445, Ext. 218 


Service Management Software 


The COMPLETE LMR shop tool kit — 38 seperate 
functions: 

INVENTORY: Parts kit building, serial # tracking, war- 
ranty database, FAST price checks plus the most 
unique cross reference utility on the market! 
REPAIR ORDERS: Keep track of active repairs and build 
a customer history indexed by Account #, Model #, 
Serial #, or by Vehicle. Optionally prints tickets on 
YOUR forms. 

REPORTS: Customer, Inventory, Frequency Rolodex, 
Shop/Tech productivity and Service Contract Analysis, 
Completely menu driven with 27 ‘‘pop-up’' help win- 
dows, Runs on any IBM PC/XT or compatible with 512K 
+ HD. Complete package — $149. Write for FREE 
demo and manual. 


ADVANCED INTERMOD 


PC SOFTWARE - $175 

By popular demand, ver. 2,10, now with site data. 
base. Enter freqs. only once, save, recall, edit, do 
“what if” studies. Time proven since 1985. Select 
to 9th order, any band width, over 200 Tx and Ax 
freqs., IF’s, etc, Reports In plain English Text. User 
friendly. Free demo disk, Also, TAP-terrain analy- 
sis and propagation study software, Auth. dealer. 

Updates for ver. 1.706 users—$80. 


— ae MECH=ELEC systems 
(303) 674-1101 


WANTED 
Motorola 5 channel SMR Trunk 
System with interconnect and 

positive i.d. 


1-800-274-0087 


COMPUTERIZE YOUR PROPOSALS 
Easy to Use Looks Professional 
Save Time and 


P.O. Box 4725 * LONG BEACH, CA 90804 
Also available via BBS — (313) 854-6441 


Circle (130) on Fast Fact Card 


Money with: 
Com uter software Super Quote by— $150.00 
COMPUTERIZE your | $150.00 | 


Softstuff 100% RADIUS 
PO Box 5631 co-opable 
Toledo, OH 43613 — Free Test Drive 
(419) 472-7881 via BBS 
(313) 854-6441, 


¢ FCC LICENSING 
with quickform 574 ($495). 


* PRICE QUOTES 


INTEGRATED SOFTWARE 
TWO WAY RESELLERS 
The TwoWay MANAGER 


with Minute Quotes. ($495) 


Both Packages 100% Radius Co-opable. 
Over 1,000 HAPPY CUSTOMERS 


Slattery Software (619) 560-0644 


Performs 42 Sales, Accounting SIGMA-M C&E 
and Management functlons (619) 679-8663 
DEMO DISK AVAILABE! 
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Computer software 


INTERMOD ANALYSIS 


PC SOFTWARE 
WITH SITE DATABASE 


A 


fF 


Fast - Menu Driven - Report to Screen/Printer 
* Enter up to 500 TX & 500 RX Frequencies * Se- 


lectable Bandwidth ‘Window’ Around RX Freq. 
* Calculates 2nd, 3rd, Sth, 7th, 9th Order Products 


$79.95 + shipping & tax 


RAYFIELD COMMUNICATIONS 
2201 W. BATTLEFIELD, SUITE #2 
SPRINGFIELD, MO 65807 
417/887-4663 FAX; 417/887-1434 


Circle (131) on Fast Fact Card 


Computer Software For 


* RADIO SYSTEM DESIGN 
* FREQUENCY MANAGEMENT 
Special Applications for Developing Countries 
JMA - John Murray Associates 


Boulder, CO 80302 USA 
Fax: (303) 444-4872 


1823 Folsom Street 
(303) 444-4871 


PORTABLE REPAIR 
* References Available* Fast Turnaround 
*$30/hr (2hr. max. + parts) 
¢ UPS paid return 


GARRETT DIVERSIFIED, INC. 
3314 S. Cobb Drive, #6-Smyrna, Georgia 30080 
(404) 438-9500 


MOTOROLA 


Bre 


Nationwide 
We q Depot QUALITY Repair 
ie e Fast Turnaround via UPS 
e 22 Years Experience 
$69.00 Flat Labor Rate 


Most Models @ Plus Parts (Motorola List) 


MICROWAVE ENGINEERING PROGRAMS 


COMPUTER SOFTWARE FOR PC'S 


¢ PATH PROFILES - REAL TIME 
¢ QUADMAP CROSSOVER POINTS WITH QUADMAP NAMES 


3 & 30 SECOND TOPO DATA, HAAT CALCULATIONS 


* PATH ANALYSIS 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 


12844 WEST ILIFF AVENLE » LAKEWOOD, COLORADO 80228 


(303) 988-3395 


COMPUTER SOFTWARE FOR MICROWAVE 
ENGINEERING APPLICATIONS 


PAGER PROFESSIONALS 


SOFTWARE LET YOU DOWN? 
GSS Pager Master and GSS Pager Master Multi 


* Tracks your customers * Tracks your pagers * Generates automat- 
ic invoices ® Calculates appropriate taxes * Easy to use * Single user 


and multi-user ¢ Single company and multi company * Capcode in- 


ventory and call number inventory availability * Reporting to screen 
or printer * Unlimited capcodes ¢ Unlimited customers * Unlimited 
users (multi-user version) * Unlimited support * Free demos ($7.50 
- $10.00 shipping/handling fee) CALL NOW FOR MORE INFO! 


Gilreath Software Services ® (818) 766-9341 


|| 2-Way Repairs ~ 
$2500. 
A.S.K. COMMUNICATIONS 


3837 E. WIER AVE., SUITE #1, PHOENIX, AZ 85040 
1-800-827-0747 


WW Arizona call 602-470-1052 *Plis pans & shipping 


PAGER REPAIR 


Low-cost conversion 


= Se =e “The Pager Repair People"’ 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 


All Defective Parts Returned 


 ‘ortacom, inc (800)874-5934 
= 583-G Pondella Rd, N Ft Myers, FL 33903 


Discounts for quantity 
Repair: Flat rate-$10 plus parts. 


Call Pager Communications 


shipping) on Motorola and NEC. WE NOW 
SERVICE PANASONIC, 
(303) 337-4811 


CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED CUSHMAN SERVICE CENTERS 


NS ELECTRONICS SERVICE, INC. 
3610 DEKALB TECH. PKWY. 
SUITE 110/111 
ATLANTA, GA 30340 
(404) 451-3264 
FAX (404) 458-8785 


for quotes: 1-800-955-1044 


CUSHMAN ELECTRONICS, INC. 
2144 BERING DRIVE 
SAN JOSE, CA 95131 
(408) 432-8100 
FAX (408) 432-8359 


TRITON ELECTRONICS, INC. 
4300 LINCOLN AVE., UNIT O 
ROLLING MEADOWS, IL 60008 
(708) 934-6426 
FAX (708) 934-7195 


New and Used Instruments Available. 
Models: 6030, 7120. 7130. CE15. CE200, CE201 


Circle (132) on Fast Fact Card 
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Repair services 


TEST EQUIPMENT REPAIR 


Complete Repair/Calibration/Certification 
Service Available 


SPECIALISTS IN SERVICE MONITORS 


ALCOM ELECTRONICS, INC. 
2801 17th Avenue 
Gulfport, MS 39501 

(601) 868-6596/1-800-476-2526 


Priority 
Service 
Available 


N.1.S.T 
Traceable 


seis Ae on Fast Fact Card 


We'll work ail night for your 


‘Oveanite.:. 
orders to be promptly 


reshipped if need be. 


* PAGERS REPAIRED $9.00 PLUS PARTS x 
— TWO WAY RADIO SERVICE — 


rages COMMUNICATIONS Seavice 


— A UNIT OF TAG TECHNOLOGIES, NEW JERSEY. 1 


se 1-800-NITE-FIX 


#173 State Hwy. 46 West * Mine Hill, Nj 07801 


TWO WAY RADIO REPAIR 
Specializing in 
REGENCY/RELM, WILSON, OTHERS 
$25.00/Hr. Plus Parts & Shipping 
Fast Turnaround / Factory Tralned 
MULTICOM 1-800-798-5842 
[wise wc] 2507 NW 10th, Oklahoma City, OK 73107 


ENGINEERS & TECHNICIANS 
TEXT ON SYSTEMS THEORY 
“An Introduction to Radio Frequency Theory, 
Written for the Two-Way Radio Industry.” 
Ernest N. Mann 


a li TOWER-MOUNT AMPLIFIERS 
HEORY INTERFERENCE ANALYSIS 
ROPAGATION 

AMPLIFIER ANALYSIS 


COMBINER DESIGN 
Mannbros Technologies 
P.O. Box 2066 
mee ME 04330 
487-3751 


Photovoltaics 


SOLAR ELECTRICITY 


We specialize in remote power systems for Two Way, 
Microwave, and cellular repeaters. Financing ols, lease 


plans available, 
PHOTOCOMM, INC. = 


9850 A. West Girton Dr. Bl 
Lakewood, CO 80227 999-8; 


1-800-99 
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€& ortacom, inc 


MOTOROLA 
TWO-WAY RENTALS 
HT600 / P200’s 
(Intrinsically Safe) 
Day *« Week ¢ Month 
Next Day Delivery 
Dealers Welcome 


800)874-5934 


583-G Pondella Ad, N Ft Myers, FL 33903 


MOTOROLA 
RADIO RENTALS 


UHF, VHF, TRUNKED 
HT600’s, STX, MAXTRAC’s 
UHF Repeat & X-Band 
Emerg. Strikes, Events 
Wholesale to Dealers 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


RENT 
MOTOROLA 
Two-Way Radios 


Daily * Weekly ¢ Monthly 


S| 90-02-2082 
Boston, MA In MA 617-464-0200 


Dealer Inquiries Invited 


Use Mobile Radio 
Technology 
Classified Ads 


ING 


Minimize your Losses 
Maximize your Gains 


DU 


OD P ELECTRONICS, INC. 
152 Floyd Avenue 
Bloomfield, NJ 07003 


(201) 748-6334 


“Making The Connection 
wn Commynications 


Site Studies, 
HAAT, Path Profiles ERP. 
Intermod Studies Latitude/ 
Longitude Distance/Azimuth, 
Consultation for System 
Problems or System Design 
Path Profile — $10.00. 
HAAT — $25.00 
CALL OR WRITE FOR PRICE SHEET 
KNS Communications 
Consultants 
P.O. Box 36362, Denver, CO 80236 
(303)987-1866 


Services 


LEAP RM DSS ANS 


CLING COMMUNICATIONS INC. 


Land Mobile Radio Systems 
Design * Construct ¢ Maintain 


Take advantage of our 
40 years of experience 


Tower Sites Available 
Cleveland ¢ Toledo Cincinnati 
Saginaw ¢ Detroit 
South Bend 
216/656-5098 


ales offices 


PUBLISHER 

Mercy Contreras 

First National Bank Bullding 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


SOUTHERN REGION 

Diane Hite, Marketing Manager 
First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


NORTHEAST REGION 

Ruth Breashears, 

Marketing Manager 

First National Bank Building 
333 W, Merida a 803 
Englewood, CO 8 

Telephone: 303-762. 349 
Telefax; 303-762-0069 


WESTERN REGION 


Dennis Hegg, Marketing Manager 


950 N. Gate Drive, Sulte 207 
San Rafael, CA 94903 
Telephone: 415-491-1442 
Telefax: 415-491-1842 


MIDWEST REGION 
Nancy Matthews 

55 East Jackson Blvd. 
Suite 1100W 

Chicago, IL 60604 
Telephone: 312-435-2340 
Telefax: 312-922-1408 


CLASSIFIED SALES 

Carla Gamino, Classified 
Marketing Manager 

First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
303-762-1249 

Telefax: 303-762-0069 


EUROPE: 
Nicholas McGeachin 


Rossleigh House 

New Street, Deddington 
Oxford, OX5 4SP En pare! 
Telephone: ae 3 


Telefax: (0869) 38040 
Telex 837469 BES G 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, 

Tokyo 162 Japan 
Telephone: 03-235-5852 
Telex: J-33376 MYORIENT 


Serving you with U.S.G.S. Topographic 
Products, NOAA Lectennge pvt and 


Kory Hace ormng INTERNATIONAL MAP SERVICE 


12211 W. ALAMEDA PKWY. * SUITE 101 * LAKEWOOD, CO 60228 
1-800-426-6676 * FAX: 303-987-2735 * “OVERNIGHT SERVICE AVAILABLE” 


Circle (134) on Fast Fact Card 


Cellular services 


**800’’ Nationwide 


Voice Mail Service 
$6.00 a month + .35/minute 


Resellers Wanted 


___ SOUTHERN CALIFORNIA 
1-800-366-1422 Full Sales and Service Shop 
All City Comm, Company Authorized: 


Motorola Cellular Dealer 
Motorola Radius Reseller 
Uniden Two-Way Dealer 
Cellular Activations: 
L.A. Cellular Agent 
U.S. West Cellular Agent 


Ask For Steve Vickers (714) 744-4300 


Ex(ellular 


ommmunications, inc. 


Cellular services 


PHILA., PA., So. Jersey 
$300.° Commission 


Professional on-site installation ....$125 
Warranty service on all brands 

ADVANCED CELLULAR OF PHILADELPHIA 

800-233-0013 « IN PA 215-322-4600 


1411 North Batavia Street, Suite 110 
Orange, CA 92667 


Make 

your 

classified 
ad 


STAND 
OUT! 


COLOR! 


November 1990 Mobile Radio Technology 


CELLULAR REPAIRS 


KEEP YOUR 
CUSTOMERS HAPPY! 


Superior warranty facility 
for 12 manufacturers 


e 24-hour turn-around 


e Extensive inventory for 
hard-to-get parts 


¢ Non-warranty repairs 


1-800-326-7901 
ext. 101 


Cellular Phone Services, Inc. 
403 E. Gude Dr. 
Rockville, MD 20850-1351 
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Al index/hotline 


Page 
Company Number 


AW. Enterprises 

Ace Communications Inc 

Advanced Videotech Corp........93 

Alcom Electronics Exchange, Inc. 110 

The Antenna Specialists Co. ....IFC 

Automation & Electronics 
Engineering 

AVCOM of Virginia 

Avtec Inc 

B-D Crystal 

Band-lt-ldex 


Bramco 

C T Systems 

Cadex Electronics, Inc 

Cal Crystal 

Cardion Electronics, Inc. ........ 40 
Celwave.... 

Centurion International, Inc. . .33,104 
CS EG. ccnicarceptn ieseaeiat Mironaeed BR 7 
David Clark Co., Inc. 2.22.20... 25 
Communications Assoc., 


Communications Marketing 
ISS Se os asiecaminnccmeoree: etesmeie 87 


Communications Specialists 
Control Signal Corp 


Cushcraft/Signals Corp 

Cushman Electronics Inc, 

D&R Associates 

Data Signal Inc. ............... 50 
Decibel Products, Inc. .......... 27 
Delcom Radio Ltd. ............ 106 
Direct Conversion Technique, 


Doppler Systems, Inc 

Dynatech Tactical Comms,, Inc. . , 
Earmark, Inc 

EMR COD esscancmenneaiamareminen 32 
Ericsson GE Mobile Comms ..... 
General Communications 

GLB Electronics Corp.........., 86 
Hark Electronic Systems 

Henry Radio 

Hutton Communications... .77,79,81 
ICOM America, Inc. ............ 39 
IFR Systems, Inc. -............. 44 
Image Watches, Inc 

Interconnect Specialists, Inc. ..... 90 
International Crystal Mfg.........38 
JFW Industries 

Kyodo West, Inc 

Leathersmith 

Manon Engineering Inc 

Marconi Instruments 


112 Mobile Radio Technology November 1990 


Fast Fact Advertiser 
Number Hotline 


800/334-4884 
800/445-7717 
215/322-4600 
800/476-2526 
216/349-8400 


800/527-4596 


804/794-2500 
803/892-2181 
606/283-5000 
303/320-4555 
800/423-3858 
. 800/336-3115 


. 800/526-3935 


. .513/773-6255 
800/245-6356 
604/522-8046 
714/991-1580 
516/289-6200 
800/321-4700 

. 800/228-4563 
800/327-9956 
617/756-6216 


. -800/435-9313 


. 818/442-0782 


800/854-0547 
303/989-8000 
. .214/437-5320 
603/627-7877 
. -408/432-8100 
309/693-0666 
912/883-4703 
214/631-0310 
. 415/592-8790 


800/523-5883 


602/488-9755 
800/233-8639 
203/777-2130 
602/978-5766 
800/GE1-2345 


... 800/356-3200 


716/534-5280 


.. .803/747-2988 


213/820-1234 


71,74,77 800/442-3811 


206/454-8155 
316/522-4981 


.. -213/726-8050 


407/332-0533 
405/236-3741 
317/887-1340 
800/535-2082 
800/233-0440 


116 ....206/827-7449 


800/233-2955 


Company 


Midian Electronics, Inc. ..,....... 73 
Midland International LMR 

MX=Coth HG: sen: mecacercninesd 9 
Nady Systems 

Neulink, A Div of RF Industries, 


New London Technology, Inc. ... 
Norcomm Corp. 

Northern Controls Comms 

Norton Engineering 

Orbacom Systems, Inc. 

Pace, Inc 

PAGETOKSING: ssecccca-naneaarrearena 94 
Parkinson Electronics, Co. ......106 
Positron Industries 

Ramsey Electronics 

RELM Communications 

Rocky Mountain Comms Inc 

Royal Insurance 

Scala Electronic Corp 

Schiumberger Instruments 

Securitron Co. 

Selectone Corp. ............... 30 
SOON COD: cvsceu« swsmewsawes 54 
Shure Brothers Inc. ............ 61 
Sierra Digital 

Sinclair Radio Laboratories... .55,57 
SMC Electro-Mount 

Solar Electric Specialties Co. ....88 
Solid State Communications 

Sonic Communications, Inc...... .92 


Southern Computer 
Corporation 


Standard Communications 
C17, | era ne mae §3 


Statistical Control Sys. Corp 
Sti-Co Industries Inc. ........... 16 
Sweet Etectronics 


Talley Electronics 
TEKK, Inc 


119. 


88 


TPL Communications, Inc 

Transcrypt Intl. Inc. ..........0.. 5 
Trident Micro Systems 

VCP International Inc 

VCP International Inc 


Vocom Products Corp 

W & W Associates 

Wacom Products, Inc 

Whatcom Comm, Inc 

Brian R., White Co., Inc. .. 2.2... 86 
Yaesu USA 

Zetron Inc 


Fast Fact Advertiser 


Hotline 


800/683-6275 
816/891-6320 
800/MID-[ANS 


23 ....800/MID-LAND 


919/744-5050 
415/652-2411 


800/446-5778 


619/587-0656 


. .804/525-0068 


800/874-8663 


... 907/452-7765 
. 703/938-5745 


609/829-4455 
301/490-9860 
919/876-8294 


. -800/332-7003 


514/738-2200 
716/586-3950 
800/821-2900 
303/988-3395 


503/779-6500 
617/229-4825 
408/263-6434 
800/227-0376 
415/965-8020 
800/257-4873 


. 916/966-7776 
. - 716/874-3682 


800/527-1079 
800/344-2003 
800/227-1226 
603/878-1944 


. 800/752-3571 


213/532-5300 
813/954-8816 
716/881-3287 
800/735-0263 
604/545-1150 


. . 800/223-4949 


800/521-TEKK 
415/968-4400 
604/270-1389 


. 800/638-7666 


213/256-3000 
800/228-0226 
714/549-5206 


- -214/271-7474 
- .214/271-7474 


818/442-0782 
312/885-3296 
800/221-0732 
817/848-4435 
206/733-0271 
707/462-9795 
800/999-2070 


. .206/820-6363 


Powerful Compact Economical 


Whatever your needs, a: has the perfect 
handheld radio loaded with features including 
full frequency synthesized design for pro- 
gramming ease. So get more for your money 
by choosing one of these reliable radios: 

The powerful FTH-2070 offers simulta- 
neous VHF/UHF dualband operation, 32- 
channel wideband coverage, 5 watt power 
output, MIL-810D-506.2 rating, scanning 
capabilities and PC programmability.” Housed 
in a rugged die-cast aluminum case, the FTH- 
2070 is in a class of its own. Intrinsically safe 
version available. 

The compact FTH-2008 (VHF) and FTH- 
7008 (UHF) radios pack lots of features in a 
small, sturdy die-cast aluminum housing. 
Along with 15-channels, this PC progra 

lh 


ble,” wideband coverage radio citer 5 watts * 
power output, interchangeable batteries and 
scanning capabilities. 

The FTH-2009 (VHF) and FTH-7009 (UHF) 
are two economical choices that beat the 
compctition on price and features. These 6- 
channel, PC programmable’ units deliver 4.5 
watt-Output, feature interchangeable batteries 
and multiple tone capability. 

To get the full story on these Handhelds 
and other Yaesu U.S.A. products, contact your 
nearest authorized Yaesu U.S.A. dealer or call 
us at 213-404-2700. In Canada contact Omni 
Provincial Electronic Inc. at 514-648-8432 
(East), 416-841-6740 (Central) or403-293- 
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Food for thought. 


Our new Universal Tone Encoder lends its versatility to all tastes. The menu 
includes all CTCSS, as well as Burst Tones, Touch Tones, and Test Tones. 
No counter or test equipment required to set frequency-just dial it in. While 
traveling, use it on your Amateur transceiver to access tone operated systems, 
or in your service van to check out your customers’ repeaters; also, 

as a piece of test equipment to modulate your Service Monitor 

or signal generator. It can even operate off an internal nine 

volt battery, and is available for one day delivery, 

backed by our one year warranty. 


er 
E58 COMMUNICATIONS SPECIALISTS 
426 West Taft Avenue, Orange, California 92667 a . ” 
(800) $54-0547/ California: (714) 998-302] TE-64 $79,95 
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